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BUFFON's 
NATURAL HISTORY. 


PROOF OF THE THEORY OF THE EARTH. 


ARTICLE XI. 


OF SEAS' AND LAK Es. 


NE ocean ſurrounds the earth on all ſides 
and penetrates into the interior parts of 
different countries, often by large openings, 
and frequently by ſmall ſtraits: it forms medi- 
terranean ſeas, ſome of which participate of its 
- motions of flux and reflux, and others ſeem 
to have nothing in common with it except the 
continuity of water. We ſhall follow the 
ocean through all its extent and windings, enu- 
i dd ET 
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merating at the ſame time all the metditer- 
ranean ſeas, and endeavour : diſtinguiſh them 
from thole which fhouid be only called a 8 
or gulphs, and lakes. 

The ſea which waſhes the weſtern coaſts of 
France forms a gulph between Spain and 


Britain ; this gulph, which mariners call the 
Bay of Biſcay, is very open, and the point 


which projects fartheſt inland is between 
Bayonne and St. Sebaſtian ; another great pro- 
jection is between Rochelle and Rochefort, 


this gulph begins at Cape Ortegal, and ends 


at Breſt, where a ſtrait commences between 


the ſouth point of Britain and Cape Lizard ; 
this ſtrait, which at firſt is very large, forms 
a ſwel! gulph in Normandy, the moſt project- 


ing point of which is at Auranche: it con- 


tinues pretty broad until it comes to the chan- 


nel at the foot of Calais, where it is very nar- 


row; afterwards it grows broader on a ſudden 


and ends between the Texel and the coaſt of 


England at Norwich ; at the Texel it forms a 
ſmall , mediterranean ſea, called Zuyder-zee, 


and many other great canals, which are not 


very deep. 

After that the occan forms a great colph 
called the German Ocean, it begins at the 
northern 
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northern point of Scotland, runs along the 
eaſtern coaſts of Scotland and England as far 
as Norwich, from thence to the Texel, along 
the coaſts of Holland and Germany, Jutland, 


Norway. and above Bergen. This gulph might 
be taken for a mediterranean ſea, becauſe 
the Orkney iſlands partiy ihut up its opening 
and {eem to be dire ted as if they were a con- 


tinvation of the mountains of Norway. It 
forms a large ſtrait, which begins at the 
ſouthern point of Norway and continues very 
broad to the Iſland of Zerland, where it nar- 


rows all at once, and forms between the coaſts 
of Sweden, the iſlands of Denmark and Jutland, 


four ſmall ſtraits ; after which it widens to a 


ſmall gulph, the moi: projecting point of which 


is at Lubec: from thence it continues pretty 
broad to the ſouthern extremity of Sweden, 
when it grows broader and broader, and forms 


the Baltic ſea, which is a mediterranean, ex- 
tending from ſouth to north near 200 leagues, 


comprehending the gulph of Bothnia, which is 
in fact only a continuation of it. This ſea has 
two more gulphs, that of Livonia, whoſe moſt 
projecting point is near Mittau and Riga, and 
that of Finland, which is an arm of the Baltic, b 
extending between Livonia and Finland to Pe- 
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terſburgh, and communicating with the lake | 


Ladoga, and even with the lake Onega, which 
_ communicates by the river Onega to the White 
| ſea. All this extent of water which forms the 
Baltic ſea, the gulphs of Bothnia, Finland, and 


| Livonia muſt be looked upon as one great 


lake, ſupported by a great number of rivers 
which it receives, as the Oder, the Viſtula, 
the Niemen, the Droine in Germany and Po- 
land ; other rivers in Livonia and Finland ; 
others ſtill greater, which come from Lapland, 


Tornea, the Calis, Lula, Pithea, Uma, and 


many others that come from Sweden. Theſe 


rivers, which are very large, are more than 40, 


including the rivers they receive, which cannot 
fail of producing a quantity of water, ſufficient 
to ſupport the Baltic. Beſides this ſea has no 


flux nor reflux, although it is very narrow and 


very ſalt. If we conſider alſo the bearing of 
the country, and the number of lakes and mo- 
raſſes in Finland and Sweden, we ſhall be in- 
clined to look on it not as a ſea, but as a great 
lake formed by the abundance of waters from 
the adjacent lands, and which has forced a paſ- 


ſage near Denmark into the ocean, where in 
fact, according to the account of mariners, 


they ſtill continue to flow. 
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From the beginning of the gulf which forms 


the German ſea, and which terminates above 
Bergen, the ocean follows the coaſts of 


Norway, Swediſh Lapland, North Lapland, 


and Muſcovy Lapland, at the eaſtern part of 
which it forms a large ſtrait which borders 
| a mediterranean called the White ſea, which 


may be likewiſe regarded as a great lake ; 
for it receives 12 or 13 rivers all very con- 
ſiderable, and which are more than ſufficient 
to ſupport it; its water is but a little ſalt. 


| Beſides, in many parts it is very near com- 
municating with the Baltic ſea; it has even 


a real one with the gulph of Finland, for, 
by aſcending the river Onega, we come to 


a lake of the fame name; from this lake 
Onega there are two rivers of communication 
with the lake Ladoga ; this laſt communi- 
cates by a large arm with the gulph of Fin- 
land; and there are many parts in Swediſh 
: Lapland, the waters of which run almoſt in- 


differently either into the White ſea or the 


gulphs of Bothnia and Finland; and all 


this country being full of lakes and moraſles, 
the Baltic and White ſeas ſeem to be the re- 
ceptacles of its waters, and which afterwards 
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diſcharge themſelves into the Frozen and 
German ſea, 2 „ 

Quitting the White fea, and coaſting the 
ind of Candenos and the northern coaits of 


Ruſſia, the ocean forms a ſmall arm in the land 
» | 


at the mouth of the river Petzora. This arm, 
which is about 45 leagues long by 8 or 10 
broad, is rather a maſs of water formed by the 
river than a gulph of the ſea. and alſo has but 


little ſaltneſs. The land there forms a pro- 
jecting cape, terminaicd by the ſmall iſlands of 
Maurice and of Orange; and between this 
promontory and the lands which border the 
| ſtrait of Waigat to the ſouth, there is a ſmall 


gulph about 30 leagues depth inland. This 


gulph belongs to the ocean, and is not formed 


by the land waters. We afterwards meet with 


Waigat's ſtrait, which is nearly under the ; 
J7oth degree of north latitude. This ſtrait is 


not more than 8 or 10 leagues long, and com- 


municates with the ſea which waters the nor- 
| thern coaſts of Siberia. As this ſtrait is ſhut 


up by the ice the greateſt part of the year, it is 


very difficult to get into the ſea beyond it. 


The paſſage has been attempted in vain by a 


great number of navigators, and thoſe who for- : 


tunately palled it have left us no exact charts 


of 
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NATURAL HISTORY. 7 


of that ſea, which they have termed the Pacific 
Ocean. All that appears by the moſt recent 


charts, and by Senex's globe of 1730, is that 


this ſea might he entirely mediterrancan, and not _ 


communicating with the great ſea of Tartary, 


for it appears to be encloſed and bounded on 
the ſouth by the country of the Samoides, 


which is at preſent well known, ard which. 
extends fron: the traits of Waigat to the river 


Jeniſca; on the cait it i» bounded by Jelmor- 


land, on the weſt by Nova Zembla; and al- 
though we are not accuninted wien the extent 
of this {ca to the north and nowin-ealt, yet as 
there does not appcer any irtc;ruption of the 
lands, there is great probability of its being 


only a meditcrranean, ard bounded by land on 
that ſide: what indeed proves this is, that by 
leaving Waigat's ſtrait you may coaſt Nova 


Zembla all along its weſtein and northern 


coaſts as far as Cape Deſire; that after having 


paſt this cape, keeping along the coaſt to the 


eaſt of Nova Zembla, you arrive at a ſmall 


gulph, which is about the 75th degree, and 


where ſome Hollanders paſt a dreadful winter 
in 1596; that beyond this guiph the country of 

Jelmorland was diſcovercd in 1664, which is 

only a few leagues diſtant from Nova Zembla, 


* 
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ſo that the only land which has not yet been 
diſcovered is a ſmall ſpot near this little gulph ; 
and this part is perhaps not 30 leagues long; 
ſo that if the Pacific ſca communicated with 
the ocean it muſt be at this little gulph, which 
is the only way by which they can join; and as 
this ſmall gulph is in the 75th degree, even if 
the communication ſhould exiſt, we muſt al- 
ways keep five degrees towards the north to 
gain the great ſea. It is evident, therefore, 
that if we would acquire the northern rout to 
China, it would be much better to paſs by the 
north of Nova Zembla, at the 77th or 78th de- 
gree, where the ſea is more open, and has leſs 
ice, than to attempt the road through the icy 
ſtrait of Waigat, with the uncertainty of get- 
ting out of this ſea, which there is ſo much 
Treaſon to believe mediterranean. 1 5 
By following, there fore, the ocean along the 
coaſts of Nova Zembla and J elmorland, theſe 
lands are diſcoverable as far as the mouth of 


Chotanga, which is about the 73d degree, be- 
yond which there is an unknown coaſt of about 


200 leagues: we have only an account of them 


from the Muſcovites, who have travelled by 


land into thoſe climates; they ſtate the country 


to be uninterrupted, have marked out the rivers 


in 


1 
N 
1 
9 
4 
1 
7 
„ 
> © 
12 4HI$ | 
e 
=; 
5 
. 
_ 
4” 
„ 1, 97 
* 
a by. 
: 
& 
b i 
—_ : 
Py * 
: 12 
„ 
, 8 
JOSE: 
* 5 
af W 
- * 
Pi 
4 
J 2 oY 
> 
= 
"> 
** 
1 
8 1 
1 2 
1 - 
* . 
EP WV 
— 7 
3 
£1208 
> "bog 
n 
we 
"OK x <8 
57 —— 
. 
P 
"207 11 4g 
In mn 
— x. 
* 
* * 
= Mas 
8 444 
E 
AY | 
"Wd 
Bs: * 
MERE 
te ap 
2 Air. 
- ys 
& 1, . 
2 * 
4 0 
pg 
„ £2. 
* 8 
&>. 55S 
* 2 
PLOT 
. 4 
= 
— * 
4 = 
NE. 
+ 
Ig - 
158, v3 
HS 
8 
7 
a H 
. 
Haar, 
AP 
8 * 
„ 
5 
1 4 
%, 
1 
4 
7 
* 4 
2 * 
J -X 
C 
$198 
* 4 
E509 
3 
En 
3 . 
= * 
8 
N 
5 
+ 
OT. 
ATE - 
* 
„ 
8 
3 
% % : 
Sx 
1 8 
EOS: 
=. 
«IF 
$4 * 
. 
5 
bt” el 
Ne. 
Va 
RE: 
8 E 
"$8 
5 
8 © 
1 
* 
RIES. 
228 
N. 28 
51 88 
1 
1999 
WE 
. Of 
* 
bo 
1 
3 
3 
WET 
N 
1 
5 <3 
age 
43088 
* * 
1 
* 
* 
9 
8 
We 
3: 
MEE 
1 
£494 
PoE 
e 
. 
h 
q 
* 


. 


. PF. 
- PO SY OT; 


e 


— 


4 e 
3 
r 


RE 
7 ** 
oy 0 N22 
n 


os "It + 1 2 BE % 
N HAS os I es 
N 


1 TER Sect. 
IS e e eee 


S TP 
a. E<% . N : N "> 8 
. Wan 1 1 
* 2 * . 5 . 
„„ * we „ 
22 A 
eee e eee eee e 


* 9 N * 
e ee 


8 
e Tag SIVES 
r 


8 * « HERS 
Ton © FIT ae Os 3; >= 
PN Os a OR Ee AE NT IN ny; 
* EL i 


eee ee end 7? 


b e I. 3 


TI 


Fe OY EE r wag" 
ae EN 2 . . 
% wet 3 FV 
Sg tg 7-4; ER CS SET SO 
- 


* Sta a * 
SV oy EV Pi, EN 
3 £28 2 Ex i Es 
I ing = . 


nn * 9 


in weit charts and called the people populi pa- 
lati. This interval of coaſts, ſtill unknown, ex- 
tends from the mouth of Chotanga to that of 


| Kauvoina, in the 66th degree of latitude : the 


ocean there forms a bay, whoſe moſt projecting 


Point i in land is at the mouth of the Len, Which 


is a very conſiderable river. This bay is very 
open, belongs to the Tartarian ſea, and is cal- 
led the Linchidolin, where the Muſcovites 
have a whale fiſhery. 

From the mouth of the Len we may follow 
the coaſts of Tartary more than 500 leagues 


towards the eaſt, to a penipſula inhabited by 


the Schelates. This is the moſt northern ex- 
tremity of Tartary, and is ſituate about the 
72d degree of latitude. In this 500 leagues 


the ocean makes no interruption by bays nor 
arms, only a conſiderable elbow from the penin- 


ſula of the Schelates to the mouth of the river 


| Korvinea. This point of land alſo forms the 


eaſtern extremity of the old continent, and 


whoſe weſtern is at Cape North in Lapland, 


fo that the old continent has about 1700 


leagues northern coaſts, comprehending the 


ſinuoſities of the bays, from Cape North in 


Lapland to the fartheſt point of. land Pg | 
VOL. II. e to 
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to the Schelates, and about 1100 leagues in a 


ſtraight line. 


Let us now ike a view of the eaſtern coaſts. 


of the old continent, beginning at the fartheſt 
point of land, which the Schelates inhabit, and 
deſcending towards the equator. The ocean 


at firſt torms an elbow between the country of 
the Schelates, and the land inhabited by the 


people called T ſchutſchi, which projects a con- 
ſiderable way into the ſca. To the ſouth of 
this land it forms a ſmall bay, called the Bay of 
Suctoikret, and afterwards another ſmaller bay, 
which projects like an arm 40 or 50 miles into 


Kamtſchatka ; the ocean then enters into the 
land by a long ſtrait, filled with many ſmall 
iſlands between the ſouthern point of Kamt- 
ſchatka and the northern point of Jeſſo, and 


forms a great mediterranean, which it is pro- 
per we ſhould now trace throughout. The firſt 


is the ſea of Kamtſchatka, in which is a very - 


: conſiderable iſland, called Amour, or Love 


Iſland. This ſea has an arm to the north-eaſt; 


but this arm, and the ſea of Kamtſchatka itſelf, 
might poſſibly be, at leaſt in part, formed by 
the rivers, which run therein, from the lands of 
Kamtſchatka and from Tartary. Be this as it 
will, 
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will, the ſea of Kamtſchatka communicates 


with the ſea of Corea, which makes the ſecond 


part of this mediterranean ; and all this ſea, 


which is more than 600 leagues in length, is 
bounded upon the welt and north by Corea and 
Tartary, and on the eaſt and fouth by Kamtſ- 


chatka, Jeſſo, and Japan, without having any 


other communication with the ocean than that 


of the fore-mentioned ſtrait, for it is not cer- 


tain whether that which is ſet down in ſor e 


maps between Japan and Jeſſo really exiſts; 


and even if this ſtrait does exiſt, the ſea: f 
Kamtſchatka and Corea will ſtill be regarded as 
; forming a great mediterranean, divided from 
| the ocean on every ſide, and could not be taken 
for a bay, for it has no direct communication 


with the ocean by its ſouthern ſtrait, but with 


| the lea of China, which is rather a mediter- 
rancan than a gulph of the ocean. 


It has been obſerved in the preceding ar- 
ticle, that the ſea had a conſtant motion from 


eaſt to weſt 3 ard that conſcquently the great 
Pacific Sea made continual efforts againſt the 


eaſtern countries; an attentive inſpection of 
the globe will confirm the conſequences which 
we have drawn from this obſervation ; for from 
Kamtſchatka to New Britain, diſcovered in 

C2 4700 
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1700 by Dampier, and which is in the 4th or 
th degree in the ſouth latitude, the occan ap- 
pears to have waſhed away part of the land on 


theſe coaſts tor upwards of 400 leagues, and 


conſequently ihe eaſtzrn bounds of the old con- 
tinent formerly extended much farther than at 
preſent; for it is remarkable, that New Britain 
and Kamtſchaika, which arc the molt projecting 


lands towards the eaſt, are under the fame me- 
ridian. All countries have their greateſt extent 


from north to ſouth. Kamtſchatka reaches at 


leaſt 160 leagues from north to ſouth, and that 


point which is waſhed by the Pacific Sea on the 


eaſt, and on the other by the mediterranean ſca 
above mentioned, is divided in the direction 


from north to ſouth by a chain of mountains. 

After theſe the lands of Jeſſo and Japan form 
another extent of land, whoſe direction is alſo 
north and ſouth, extending upwards of 400 


leagues, between the Great Sca and that of 


Corea. The chain of mountains of Jeſſo, and 
of Japan, cannot fail of being directed from 
north to ſouth, ſince theſe lands, which are 400 

leagues in this direction, are not more than 50 

or bo from eaſt to weſt, Therefore the lands 

of Kamtſchatka, Jeſſo, and the caſtern part of 


Japan, mult be regarded as contiguous, and di- 
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reed from north to ſouth. Still purſuing the 


ſame direction, after having paſſed Cape Ava 
at Japan, we meet with the iſland of Barnevelt, 


and three other iſlands, which are placed in the 


dire ion of north and ſouth, and extend about 
100 leagues. We afterwards meet with three 
other iſlands, called the iflands of Callanos, then | 
the Ladrones, which are fourteen or fifteen in 
number, all placed in the ſame direction from 
north to ſouth, and altogether occupying a ſpace 
of more than 300 leagues in this direction, by 
ſo trifling a breadth, that its greateſt does not 
excced ſeven or eight leagues from eaſt to weſt. 


It therefore appears to me that Kamtſchaika, 


Jeſſo, eaſtern Japan, the iſlands of Barnevelt, 


the Callanos, and the Ladrones, are only the 


ſame chain of mountains, and the remains of 
an old country, which the ocean has at one 
time covered and gradually retired from. All 


theſe countries in fact appear to be only moun- 


tains, and the iſlands to be their points or peaks, 
while the low lands are covered with the ocean. 
W hat is related in Lettres Edifiantes, appears 


to be true, and that in fact a quantity of iſlands 


have been diſcovered, called the new Phil- 


lipine Iſlands, and that their poſition is really 


ſuch as is given by Father Gobien, and it can- 


not 
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not be doubted but that the moſt eaſtern af 
theſe iſlands are a continuation of the chain of 
mountains which forms the Ladrones, for 
theſe eleven eaſtern iſland: are all placed in 
the ſame direction from north to ſouth. occu- 
pying a ſpace of more than 200 leagues in 
length, the broadeſt of which is not more than 
7 or 8 |cagues from eaſt to welt. 1 
But it theſe conjectures are thought too pre- 
ſumpiuous on account of the great intervals be- 
tween the iſlands bordering on Cape Ava, Ja- 
pan, and the Calla nos, and between theſe iflands 
and the Ladrones, and between the Ladrones 


and the new Phillipines, the firſt of which is in 


fact about 160 leagues, the ſecond 50 or 60, 
and the third near 120, I ſhall anſwer that the 


chains of mountains often extend much farther 


under the waters of the ſea, and that theſe in- 


tervals are ſmall in compariſon of the extent 
of land which theſe mountains in the above 


direction preſent, which is 1100 leagues, com- 


puting them from the interior part of Kamtſ- 
chatka. In ſhort, if we wholly reject this 


idea, as to the quantity of land the ocean muſt 


have gained on the eaſtern coaſts of the conti- 
nent, and on that ſuite of mountains, ſti]! it 
mult be allowed that Kamtſchatka, Jeſſo, Japan, 
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the iſlands Bongo, Tanaxiina, thoſe of Great 


Lequeo, King's Hland, Formoſa, Vait, Baſha, 
Babuyane, Lucca, Mindano, Gilolo, &c. and 
laſtly, Guinca, which extends to New Britain, 


and is fituate under the ſame meridian as 
Kamtſchatka, do not form a continuation of 
land of more than 2200 lcagues, interrupted 
only by ſmall intervals, thc greateſt of which 


perhaps is not more than 20 leagues, fo that 


the ocean has formed in the lands of the eaſtern 


continent a great bay, which commences at 


Kamtſchatka and ends at New Britain. This 
bay is interſperſed with many iflands, and has 


every appearance of having been gained from 


the land, conſequently we may ſuppoſe, with 
ſome probability, that the ocean, by its con- 
ſtant motion from eaſt to weſt, has by degrees 
acquired this extent on the eaſtern continent, 
and has formed mediterraneans, ſuch as Kamtſ- 


chatka, Corea, China, and perhaps all the 


Archipelago; for the earth and ſea are there ſo 


blended that it evidently appears to be an inun- 
dated country. of which we only ſce the emi- 


nences and high lands, while the lower are hid 


under the waters of the ocean. This ſuppoſi- 


tion appears to be in ſome meaſure confirmed 


by the water being more ſhallow than in other 


ſeas, 


o 
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ſeas, and the innumerable iſlands reſembling 
the tops of mountains. 

If we particularly examine theſe ſeas we 
| ſhall find the ſea of China forms a very deep 
bay in its northern part, which commences at 
the iſland of Fungma, and terminates at the 
frontier of the province of Pekin, about 50 
leagues diſtance from that capital of the Chi- 
neſe empire. This bay, in its moit interior and 
narroweſt part, is called the Gulph of Changi. 
It is very probable that this gulph, and a part of 


the ſea of China, have been formed by the 
ocean, which has ſubmerged all the ancient 


country, of which only the iſlands before-men- 
tioned are now to be ſeen. In this ſouthern part 
are the bays of Tonquin and Siam, near which 


is the peninſula of Malacco, formed by a long 


chain of mountains, whoſe direction is from 
north to ſouth, and the Andaman iſlands, ano- 


ther chain of mountains in the ſame direction, 


and which appear to be only a ſucceſſion of the 
mountains of Sumatra. 


The ocean afterward: forms the e 
of Bengal, in which we may remark, that the 


peninſula of Indus forms a concave curb to- 
_ wards the eaſt, nearly like the great hay of the 
caltern continent, which ſeems to have been 

alſo 
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al fo produced by the fame motion of the ocean 


from eaſt to weſt. In this peninſula are the 
mountains of Gates, which have a direction 


from north to ſouth, as far as Cape Comorin; 


and the ifland of Ceylon ſeems to have been 
ſeparated from this part of the continent. The 


Maldivia iſlands are only another chain of moun- 


tains, whoſe direction is alſo the ſame. After 


this follows the Arabian Gulph, which ſends _ 
out four arms into the country, the two greateſt | 
on the weſtern fide, and the two ſmalleſt on 
the eaſt. The firſt of theſc arms on the eaſt 


fide is the bay of Cambaia, which is rot above 
50 or 60 leagues in length: this receives two 


very conſiderable rivers, viz. the Tapti and 


the Baroche, which Pietro de Valle calls the 


Mehi : the ſecond arm towards the eaſt is fa- 
mous for the velocity and height of its tides, 


which are greater than in any other part of the 
world, and which extends for more than 50 
leagues. Many rivers fall into thi gulph, as 


the Indus, the Padar, &c. which have brought 


 ſogreat a quantity of earth and mud to their 
mouths as to raiſe the bottom almoſt to a level, 


the inclination of which 1s ſo gentle that the 


tide extends to a very great diſtance. The 
firſt arm on the weſt fide is the Perſian Gulph, 


VOL. II. ÞD which 
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which ſpreads more than 250 leagues into the 
land; and the ſecond is the Red Sea, which ex- 
tends more than 680, computing it from the 
illand Socotora. Theſe two arms ſhould be 
regarded as two mediterranean ſeas, taking 


them from beyond the ſtraits of Ormuz and 


Babelmandel: they are both ſubject to the 


tides, but this is occaſioned by their being ſo 
near the equator, where the motion of the tides 


is much greater than in any other climate, 
and beſides they are both very long and nar- 
row. "The motion of the tides is more rapid 
in the Red Sea than in the Perſian Gulph, be- 
cauſe the Red Sea is near three times longer 


and quite as narrow. The Perſian Gulph does 


not receive any river whoſe motion might 


oppoſe the tides, whereas the Red Sea re- 


ceives three very conſiderable ones in its 
molt projecting extremity. It appears very 
apparently that the Red Sea has been formed 


by an eruption of the ocean, for the bearing of 


the lands are exactly fimilar, the coaſts on each 
ſide of the ſtraits follow the ſame direction, 
and evidently appear to have been cut by the 
waters. ES „„ 
At the extremity of the Red Sea is that 


famous neck of land called the Iſthmus of 


Suez, 
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Suez, which forms a barrier to the Red Sea, and 
prevents its communication with the Medi- 


terranean. In a preceding article we noticed 


the reaſons which inclined us to think that the 
Red Sea is higher than the Mediterranean, and 
that if the Iſthmus of Suez was cut, an inunda- 
tion and an augmentation of the latter might 
enſue. To which we ſhall ſubjoin, that if 


even it ſhould not be agreed that the Red Sea 


is higher than the Mediterranean, it cannot 
be denied that there is neither flux nor reflux 
in the Mediterrancan, adjoining to the mouths 


of the Nile, and that, on the contrary, in the 
Red Sea the tides are very conſiderable, and 


raiſe the water ſeveral feet, which circumſtance 
alone would ſuffice to ſend a quantity of water 
into the Mediterranean if the Iſthmus was 
broken. Beſides we have an example on this 


fubjeCt quoted by Varenius, who ſays in page 


100 of his Geography: „Oceanus Germa- 
« nicus, qui eſt Atlantici pars, inter Friſiam 
« & Hollandium ſe effundens, efficit ſinum, 


6 qui ct {1 parvis fit reſpectu celebrium ſinuum 
„ maris, tamen & ipſe dicitur mare, alluitque 


« Hollandize emporium celeberrimum, Am- 
« ſtelodamum. Non procul inde abeſt lacus 
« Harlemenſis, qui etiam mare Harlemenſe 

e S7 ˙· eeitur; 


cc 
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« dicitur. Hujus aliitudo non eſt minor alti- 
« tudine ſinus illius Belgici, quem diximus, 
« & mittit ramum ad urbem Leidam, ubi in 
« yarias foſſas divaricatur. Quoniam itaque 
<« maris inundant adjacentes agros (de naturali 
conſtitutione loquor, non ubi tempeſtatibus 

urgentur, propter quas aggeres facti ſunt) 
cc 


pater inde, quod non ſint altiores quam agri 
cc 


cc 


cc 


cc efſe altiorem quam terras haſce, experti ſunt 


Leidenſes, cum ſuſcepiſſent foſſam ſcu alveum 
ex urbe ſua ad Oceani Germanici littora, 


«c 
«c 
cc 
«eſt duorum milliarium) ut, recepto per 
cc 


cc 


&« hinc in varias terræ regiones. Verumenim- 


« vero cum magnam jam alvei portem perfe- 
c eiſſent, deſiſtere coacti ſunt, quoniam tum 
cc 


« Oceani Germanici aquam elle altiorem 
% quam agruin inter Leidam & litus Occani 
iſtius; unde locus ille, ubi fodere deſierunt 
„ dicitur Het malle Gat. Oceanus itaque 
« Germanicus eſt aliquantum altior quam 


cc 


6 ſinus ille Hollandicus, &c.” Therefore, 


as 


nec lacus hie, ncque ſinus ille Hollandici 


Hollandiæ. At vero Oceanum Germanicum 


prope Cattorum vicum perducere (diſtantia 


* 4 T * a oh) * 
e 8 * . ö 


alveum hunc mari, poſſent navigationem 
inſtituere in Oceanum Germanicum, & 


demum per obſervationem cognitem eſt, 
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as the German Sea is higher than that of Hol- 
land, there is no reaſon why we ſhould not be— 
lieve the Red Sea may not be higher than the 
Mediterranean. Herodotus and Diodorus Se- 


culus ſpeaks of a canal of communication 


* 


between the Nile, the Mediterranean, and the 


Red Sea, and M De l' Iſle publiſhed a map in 


1704, in which he traces one end of a canal to 


the moſt eaſtern part of the Nile, and which 
he judges to be a part of that which formerly 
Joined the Nile with the Red Sea “. 

In the third part of a book entitled,“ Con- 
noiſſance del Ancien Monde, or the Knowledge 
of the Old World,” printed in 170%, we meet 


with the like ſentiment ; and it is there ſaid 
from Diodorus Seculus, that it was Neco, 


King of Egypt, who began this canal, that 
Darius, King of Perſia, continued it, and that 
it was finiſhed by Ptolemy IT. who conducted it 


as far as the city Arſinoe, and that it could be 


opened and ſhut when they found it needful. 
Without deſiring to deny theſe circumſtances, 


J muſt own that to me they appear doubtful. 


I dvnot know whether the violence and height 


of the tide in the Red Sea would not be necel- | 
farily communicated to this canal; it appears to 


ne 


* See Mem. de V Acad, Sciences, 1734. 
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me at leaſt, that it would have required great 
precautions to confine the waters to avoid inun- 
dations, and to preſcrve this canal in good 
repair. Though hiſtorians aſſert that this 
canal was undertaken and finithed, yet they do 


not tell us the length of its duration; and the 
remains, which are pretended to be cven now 


_ perceptible, are perhops all that was ever done 
of it. The name of the Red Sea has been 
glven to this arm of the ocean, becauſe it has 
the appearance of that colour in every part 


where corals or madrepores are met with at the 


bottom. In the Hiſtoire general des Voyages, 
vol. I. pages 198 and 9, it is ſaid, Before 
he quitted the Red Sea, D. Jean examined what 


might have been the reaſon why that name was 


given to it by the ancients, and if in fact this 
ſea differed from others in its colour. He 


knew that Pliny had given ſeveral opinions on 
the origin of this name. Some derived it from 


a King named Erythros, who reigned in thoſe 
parts, and which in the Greek language ſigni- 
fies Red. Others imagined that the refleQion 
of the ſun produced a reddiſh colour on the 
ſurface of the water, and others that the water 


was naturally red. The Portugueſe, who had 


made ſeveral voyages to the entrance of the 
| ſtraits, 
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ſtraits, aſſerted that all the coaſts of Arabia 
were very red, and that the ſand and duſt, 
w hich the wind carries into the ſea, tinged the 


water of the ſame colour. 


D. Jean, who examined the nature of the 
water, and the qualities of the coaſts as far as 
Sue 2, aſſerts, that far from being naturally red, 


the water is of the ſame colour as in other ſeas, 


and that the ſand and the duſt having nothing 
red in themſelves could not give this tinge to 
the water. The carth of both countries, he 
ſays, is generally brown; it is even black in 


ſome places, and in others white. On the 


coaſts of Suaquem, where the Portugueſe had 


not penetrated, he ſaw three mountains ſtreak- 


ed with red, but they were of a very hard rock, 
and the neighbouring country was of the com- 


mon colour. 


« The truth is, that this ſea is ener 
of an uniform colour, which is caſy to be de- 
monſtrated ; but it mult al ſo be owned, that in 
ſome parts it appears to be red through chance, 


and in others green and white; the explana- 


tion of which phenomena is as follows. From 


Suaquem to Koſſir, that is for the ſpace of 136 


leagues, the ſea is filled with ſhoals and rocks 


of coral; this x name is given to them, by reaſon 


that 
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that their form and colour renders them ſo ex- 
tremely like coral, that it requires great cir- 
cumſpection not to be deceived. There are 
two ſorts of them, the one white, and the other 
red; in many parts they are covered with a kind 
of gum or glue, of a green, and in others with 
adeep orange. Now the water of this ſea is ſo 
tranſparent that the bottom may be ſeen at 20 
fathoms deep, eſpecially from Suaquem to the 
extremity of the gulph ; it appears therefore 
to take the colour of the matters 1t covers ; as 


for example, when the rocks are covered with a 


green gum, the water above appears of a deeper 


green than the rocks themſelves; and when the 


bottom is only ſand, the water appears white: 
ſo likewiſe when the rocks are coral, the wa- 
ter ſeems to be tinged with red, and as theſe 


laſt coloured rocks are more frequently met 


with there than any other, D. Jean concludes 
that the name of the Red Sea was affixed to 


the Arabian Gulph in preference to the Green 
or J/hite. He applauds himſelf on this diſco- 
very, becauſe the method by which he aſcertain- 
ed it left him no room for doubt. He cauſed 
a float to be moored againſt the rocks in the 
parts which were not deep enough to permit 


_ veſſels to approach them, and the ſailors could 


often 
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often execute his orders with facility, without 
the ſea being higher than the ſtomach at more 
than half a league from the rocks. The greateſt 


part of the ſtones and pebbles they drew up, bh 


thoſe parts where the water appeared red, was 
alſo of that colour: in the water which appear- 
ed green, the ſtones were green, and if the wa- 


ter appeared white, the bottom was white land, 


without any other mixture.“ 


The direction of the coaſt of the Red Sea, 


from Cape Gordafu to the Cape of Good Hope, 
is pretty equal ; in the courſe of which there 
are no bays, excepting an arm on the coaſt of 


Melinda, that might be ſuppoſed as belonging 
to a large one provided the iſland of Madagaſcar 
joined the continent, which moſt probably was 
formerly the caſe, notwithſtanding it is now 


divided by the ſtraits of Moſambique. The 
coaſt bears the ſame direction from the Cape of 
Good Hope to Cape Negro on the weſt ſide of 


Africa; it has the appearance of being a chain 
of high mountains, extends about 500 leagues, 


but contains ſcarcely any rivers of importance. 


Beyond Cape Negro however the land is much 
lower, and is ſupplied by ſeveral conſiderable 
rivers beſide the Coanza and the Zaire; and 
between that and Cape Gonſalvez, which is 
VOL. TI, L computed 
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is computed to be about 420 leagues, there are 
the mouths of no leſs than twenty-tour large 
rivers; from this laſt Cape to Cape Trois- 
pointes it is an open bay, in about the centre of 
which is a conſ:derable projection called Cape 
Formoſa. On ihe ſouthern ide are the iſlands 
Fernanda, St. Thomas, and the Prince's Iſland, 
and which there is reaſon to ſuſpect are part of 
a chain of mountains from Rio del Rey to the 
river Jamoer. The water turns ſomewhat into 
the land between Cape Trois-poiutes to Cape 
Palmas, from the Jatter of which it is an open 
ſea to Cape Tangrin; beyond this Cape there is 
a ſmall bay towards Sierra Leona, and another 


in which are the iſlands of Biſagas. We then 
come to a conſiderable projection into the occan 
called Cape Verd ; of which the iflands of that 


name are ſuppoſed to be a continuation, al- 


though it is more probable they are ſo of Cape 


| Blanc, which is both higher and extends far- 
ther into the ſea, From Cape Blanc to Cape 


Bajador is a mountainous and hard coaſt to 
' which the Canary Iſlands ſeem to belong. 
Turning from Africa we find an open bay 
extending to Portugal and in about the centre of 
which are the ſtraits of Gibraltar, through which 
the water runs with great rapidity into the Me- 
8 5 diterranean, 
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diterranean, which flows almoſt goo leagues 
into the interior part of land, and is the cauſe 


of many curious circumſtances ; firſt it has no 
tides, at leaſt that are viſible, excepting in the 


Gulph of Veniceand what are almoſt impercep- 
tible at Marſeilles and at Tripoli ; 2dly, it fur- 


rounds a number of extenſive iſlands, forinſtance, 


Sardinia, Sicily, Corſica, Cyprus, Majorca, and 


Italy, which is the largeſt known. It has allo 
a fertile Archipelago; indeed it is from the Me- 
diterrancan Archipelago that all collections of 


illands have been fo denominated ; this indeed 
has the appearance of belonging more to the 
Black Sea than the Mediterranean; nor is it in 
the leait unlikely that Greece was at one time 

covered with the waters of the Black Sea, which 
__ empties itſelf into the Marmora, and from 

thence finds its way into the Mediterranean. 
Some have atterted there was a double current 
in the Straits of Gibraltar, the one ſuperior, 


which carries the water of the occan into the 


Mediterranean, and the other inferior, which 
carries them in the contrary direction; but 
this opinion is evidently falſe, and contrary to 
the laws of hydroſtatics : it has likewiſe been 


aſſerted to be the caſe in many other places, a8 


in the Boſphorus, the {trait of Sund, &c. and 
E. 2 | Marſilli 


28 | BUFFON's 


Marſilli relates even experiments made in the 
Boſphorus, to prove the truth of theſe oppoſite 
currents ; but the experiments muſt have been 
badly made, ſince the matter is totally repug- 
nant to the nature and motions of the waters; 
beſides Greaves in his Pyramidography, page 
101 and 102, proves, by able experiments, that 
there is no ſuch thing as a current in the Boſ- 
phorus, whoſe direction is oppoſite to the ſu- 
perior : what may have deceived Marſilli and 

; others, is poſſibly the circumſtance, that in the 
Boſphorus, the Straits of Gibraltar, and in all 
rivers which flow with rapidity, there is a con- 
ſiderable eddy along the ſhores, the direction 
of which is generally contrary to the principal 
current of the waters. 

Let us now ſhortly trace all the coaſts of the 
new continent, Cape Hold-with-Hope, lying 
in the 73d degree north latitude, is the moſt 
northern land we are acquainted with in New 
Greenland, and is not above 160 or 180 leagues 
diſtant from Cape North in Lapland. From 
this cape we may follow the coaſt of Greenland 
as far as the polar circle, where the ocean forms 
a broad ſtrait between Iceland and Greenland. 
II is pretended that this country, adjacent to 
Iceland, is not the ancient Greenland which 
the 
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the Danes formerly poſſeſſed as a province de- 
pendant on their kingdom; for in that there 
were civilized chriſtians, who had biſhops, 
churches, and ſeveral towns whereia they car- 
ried on their commerce. The Danes alſo viſit- 
ed it frequently, and as eaſily as the Spaniards 
can go to the Canaries: there {till exiſts, as it is 
aſſerted, laws and ordinances for the govern- 
ment of this province, and thoſe not very an- 
cient : nevertheleſs, without attempting to di- 
vine how this country became abſolutely loſt, it 

is certain not the leaſt trace of what we have 
related is to be met with in New Greenland. 
The people are wild and ſavage ; there is no 
veſtiges of any edifice; nor have they a word in 

their language which has an affinity with the 
Daniſh; in ſhort, there is nothing which might 
give us room to judge that this is the ſame 
country. It is even almoſt a deſert, and ſur- 
rounded with ice for the greateſt part of the 
year. But as theſe lands are of a vaſt extent, 
and as the coaſts have been but little frequented 
by modern navigators, they may have mĩſſed 
the ſpot where the deſcendants of theſe poliſhed | 
people inhabit; or the ice having become more 

abundant in this ſea, ray prevent any approach 
to the ſhore near them: nevertheleſs, if we can 


rely 
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rely on maps, this whole country has been 
coaſted, and according to them it forms nearly 
a peninſula, and at the extremity of which are 
the two ſtraits of Forbiſhers and of Frieſland, 


where it is extremely cold, although they are 


not higher than the Orkneys, that is, at 60 
degrees. j) 

Between the weſt coaſt of Greenland and 
that of Labrador the occan forms a gulph, and 
| afterwards a large mediterrancan, which is the 
cColdeſt of all ſeas, and the coaſts of which are 
not perfectly known. By following this tract 


due north, we come to Davis's Strait, which 
leads to the Chriſtian Sea, and is terminated by 
Paſſin's Bay, which has the appearance of form- 


ing a kind of road into Hudſon's Bay. Cum- 
berland Strait, which as well as Davis's may 
lead to the Chriſtian Sea, is narrower and more 
liable to be frozen: that of Hudſon, though 
much more to the ſouth, is al ſo frozen during 


one part of the year. A very ſtrong motion of 


the tide has been remarked in theſe ſtraits, which 
is quite contrary to what is the caſe in the imand 
eas of Europe, as neither the Baltic nor Me- 


diterranean have any: this difference ſeems to 
_ ariſe from the ſea's motion, which always mov- 
ing from caſt to weſt, occaſions high tides in 


the 
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the Straits, whoſe openings are turned towards 
the caſt; whereas in thoſe of Europe, Which 


open to the welt, there is no motion; the ocean 
by its general motion enters into the firſt, and 
avoids the laſt; and this is the reaſon that there. 
are {ſuch v zoletit tides in the ſeas « on 9 Co- 


rea, and Kamtſchatka. 


Proceeding from Hudſon's ſtrait towards Las 


| brador, we come to a narrow opening, in which 


Davis, in 1586, ſailed as far up as 30 leagues, 


and trafficked with the inhabitants, but no one 
has ſince attempted a diſcovery of this arm of 


the ſea, and we are only acquainted with the 
country of the Eſouimaux of all the adjacent 
land. The fort Pon Chartrin is the only and 


the moſt northern habitation of this country, 
which is ſeparated from the iſland of New- 
foundland by the little ſtrait of Belle iſle, which 


is not much frequented. As the eaſtern coaſt 


of Newfoundland is in the ſame direction as 


the coaſt of Labrador, we mult regard the lat- 


ter as a part of the continent, the ſame as Iſle- 


royal appears to have been a part of Arcadia. 


There is no very conſiderable depth either on 


the great or other banks, where they fiſh for 


the cod; but as they {lant for a diſtance under 


water, very Molent currents are produced. 
Between 
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Between Cape Breton and Newfoundland i is 4 
very broad Strait, by which we enter a ſmall 
mediterranean, called the Gulph of St. Law- 


rence. This ſea has an arm which extends far 


into the country, and ſeems to be only the 
mouth of the river St. Lawrence. The motion 
of the tides is extremely plain in this arm of 


the ſea, and even at Quebec, which projects 


more into the country, the waters riſe ſeveral 
feet. On quitting the Gulph of Canada, and 
following the coaſt of Acadia, we meet with a 
ſmall gulph called Boſton-Bay, which forms a 


fmall ſquare inlet into the land. But before 
we trace this coaſt farther it is juſt to remark, 


that from Newfoundland to the moſt project- 
ing Antille iſland, even to Guiana, the ocean 


forms a very great bay, which reaches as far 


as Florida, at leaſt 500 leagues. This bay of 


the new continent is ſimilar to that of the old, 


of which we have taken notice, where the 


ocean, after having made a gulph between 


Kamtſchatka and New Britain, afterwards 
forms a vaſt mediterranean, which compre- 


hends the ſeas of Kamtſchatka, Corea, China, 
&c. ſo that in the new continent the ocean, 


after having formed a great gulph between 


New foundland and Guiana, forms a very large 


mediterranean, 
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mediterranean, extending from the Antilles to 
Mexico, which confirms our obſervations on 
the motion of the ſea from eaſt to weſt, for it 
appears that the Ocean has equally gained on 


the eaſtern coaſts of America and Aſia. Theſe 


great gulphs in the two continents are under 
the ſame degrees of . and nearly of the 
ſame extent. 


If we examine the poſition of the Antilles, 


beginning at Trinidad, which is the moſt 
ſouth, we cannot doubt but that Tobago, Tri- 
nidad, the Grenades, St. Vincent, Martinico, 


Mary Galante, Antigua, and Barbadoes, wich 
every other Iſland adjacent, at one time formed 


a Chain of mountains, whoſe direction was 
from ſouth to north, like that of the iſland of 
Newfoundland, and the country of the Eſqui- 
maux; afterwards the direction of the Antilles 
1s from eaſt to weſt, beginning at Barbadoes, 


then paſſing by St. Batholemew, Porto Rico, 


St. Domingo, and Cuba, and nearly the ſame as 


Cape Breton, Acadia, and New England. All 
theſe iſlands are ſo adjacent to each other that 


they may be looked upon as an interrupted 


track of land, and as the ſummit of an over- 


flowed country now poſſeſſed * the lea, Moſt 
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Between Cape Breton and Newfoundland is a 
very broad Strait, by which we enter a ſmall 
mediterranean, called the Gulph of St. Law- 
rence, This ſea has an arm which extends far 
into the country, and ſeems to be only the 
mouth of the river St. Lawrence. The motion 
of the tides is extremely plain in this arm of 
the ſea, and even at Quebec, which projects 
more into the country, the waters riſe ſeveral _ 
feet. On quitting the Gulph of Canada, and 

following the coaſt of Acadia, we meet with a 
ſmall gulph called Boſton-Bay, which forms a 
fmall ſquare inlet into the land. But before 

we trace this coaſt farther it is juſt to remark, 
that from Newfoundland to the moſt project- 
ing Antille iſland, even to Guiana, the ocean 
forms a very great bay, which reaches as far 
as Florida, at leaſt 500 leagues. This bay of 
the new continent is ſimilar to that of the old, 
of which we have taken notice, where the 
ocean, after having made a gulph between 
Kamtſchatka and New Britain, afterwards 
forms a vaſt mediterranean, which compre- 
hends the ſeas of Kamtſchatka, Corea, China, 
Kc. ſo that in the new continent the ocean, 
after having formed a great gulph between 
Newfoundland and Guiana, forms a very large 


mediterranean, 
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mediterranean, extending from the Antilles to 
Mexico, which confirms our obſervations on 
the motion of the ſea from eaſt to weſt, for it 
appears that the Ocean has equally gained on 


the eaſtern coaſts of America and Aſia. Theſe 


great gulphs in the two continents are under 


the lame degrees of latitude, and nearly of the 


fame extent. | „ 
If we examine the poſition of the Antilles, 


beginning at Trinidad, which is the moſt 
ſouth, we cainot doubt but that Tobago, Tri- 


nidad, the Grenades, St. Vincent, Martinico, 


Mary Galante, Antigua, and Barbadoes, with 
every other Iſland adjacent, at one time formed 
a chain of mountains, whoſe direction was 
from ſouth to north, like that of the iſland of 


Newfoundland, and the country of the Eſqui- 
maux; afterwards the direction of the Antilles 


is from eaſt to weſt, beginning at Barbadoes, 


then paſſing by St. Batholemew, Porto Rico, 
St. Domingo, and Cuba, and nearly the ſame as 


Cape Breton, Acadia, and New England, All 


theſe iſlands are ſo adjacent to each other that 


they may be looked upon as an interrupted 


track of land, and as the ſummit of an over- 


flowed country now poſſeſſed by the ſea, Moſt | 
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of them, in fact, are only points of mountains, 
and the ſea, which ſurrounds them, is a real 
mediterranean, where the motion of flux and 


reflux js ſcarcely more ſenſible than in our 


mediterranean, although the openings they 
preſent to the ocean are directly oppoſite to 
the motion of the waters from eaſt to weſt, 
which muſt contribute to elevate the tides in 
the gulph of Mexico ; but as this ſea is very 
broad, the flux and reflux, communicated to it 
by the ocean, diſperſing over ſo large a ſpace, 
becomes almoſt inſenſible at the coaſt of Loui- 
ſania, and many other places. 
The old and new continent appear, there- 
fore, both to have been encroached upon by 
the Ocean in the ſame latitudes. Both have 
a vaſt mediterranean and a great number of 
| Iſlands, which are ſituated nearly in the ſame 
latitudes ; the only difterence is, that the old 
continent being much broader than the new, 
there is, in the weſtern part of it, a mediterra- 
nean, of which nothing ſimilar can be found 
in the new; but it apppears that all which has 
happened to the eaſtern countries of the old 
world has alſo happened to the eaſtern part of 
the new, and that the greateſt revolutions are 
oa og nearly 
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nearly in their middle and towards their equa- 
tors, where the moſt violent motion of the ocean 
is made, „ N 
Tae coaſts of Guiana, comprehended be- 
tween the mouth of the river Oroonoko and 
the Amazones, preſent nothing remarkable, but 
the latter, which is the broadeſt in the univerſe, 
forms a conſiderable extent of water near Co- 
ropa before it arrives at the ſea, by the two 
different mouths which ſurround the iſland of 
Caviana. From the mouth of the Amazones 
to Cape St. Roche the coaſt runs almoſt ſtrait 
eaſt; from Cape St. Roche to St. Auguſtine 
it runs ſouth, and from Cape St. Auguſtine to 
the Bay of All Saints it turns towards the 
weſt, ſo that this part of Brazil forms a con- 
ſiderable projection in the fea, which directly 
faces a like projection of land in Africa. The 
Bay of All Saints is a ſmall arm of the ocean, 
running about 50 leagues into the land, and is 
much frequented by navigators. From this 
Bay to Cape St. Thomas the coaſt runs direct 
ſouth, and afterwards in a ſouth-weſt direction 
as far as the mouth of the Plata, where the ſea 
forms an arm, projecting nearly 100 leagues 
into land. Frem thence to the extremity of 
Te eh Pg America 
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America the Ocean forms a great gulph, ter- 
minated by the adjacent lands of Terra del- 
Fuega, as Falkland Iſland, Cape Aſſumption, 
and the land diſcovered in 1671. At the bot- 
tom of this bay is the Straits of Magellan, 
which are the longeſt in the world, and where 
the tides flow extremely high. Beyond Ma- 
gellan is that of la Maire, which is ſhorter, 
and at laſt Cape Horn, which is the ſouth point 
of America. 5 5 
Wie muſt remark on the ſubject of theſe 
points that they all face the ſouth, and moſt 
of them cut by ſtraits which run from eaſt to 
weſt; the firſt is that of ſouth America, which 
faces the ſouthern pole, and is cut by the Strait 
of Magellan; the ſecond, that of Greenland, 
which alſo directly faces the ſouth, and is alſo _ 
cut from eaſt to weſt by Forbiſher's Strait; 
the third, that of Africa, which alſo faces the 
ſouth; and beyond the Cape of Good Hope 

zre banks and ſhoals, that appear to have been 
divided from it; the fourth, the peninſula of 
India, which is cut by a ſtrait that forms the 
iſland of Ceylon, and facing the ſouth like all 
the reſt, Hitherto we perceive no reaſon to 
be given for this ſimilarity, and can only re- 
mark ſuch are the facts. 
e 5 From 
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From Terra del Fuega, all along the weſtern 
coaſt of South America, the Ocean very conſi- 
derably penetrates into the land; and this coaſt. 
ſeems exactly to follow the direction of the 
lofty mountains which croſs all South America, 
from ſouth to north, from the equator to the 
arctie pole. Near the equator the Ocean 
forms a conſiderable gulph, beginning at Cape 
St. Francois, and reaching as far as Panama, 
the famous iſthmus, which, like that of Suez, 
prevents the communication of the two ſeas, 
and without which there would be an entire 
| ſeparation of the old and new continents. From 
thence to California there is nothing remark- 
able. Between the latter and New Mexico 
an arm branches off, called Vermillian ſea, at 

leaſt 200 leagues in length. In ſhort, thge 
| weſtern coaſts of California have been followed 
to the 43d degree, at which latitue, Drake, 
who was the firſt that made the diicovery to 
the land of the north of California, and who 
called it New Albior, was obliged, through 
exceſſive cold, to change his courſe, and to 
anchor in a ſmall bay which bears his name, fo 
that theſe countries have not been diſcovered 
beyond the 43d and 44th degree, any more 
an the lands of North America beyond Moo- 
Zemlaki 


To BUFFON'S 


zemlaki under the 48th degree, and the Aſſini- 
| boils under the 51ſt, The country of the firſt 
| favages extend much more to the weſt than 
the laſt. All beyond, throughout an extent of 
more than 1000 leagues in length, and as many 
in breadth, is unknown, excepting what the 
Ruſſians pretend to have diſcovered in their 
excurſions from Kamtſchatka to che caſtern 
part of North America. 

The ocean, therefore, ſurrounds the whole 
earth without any interruption, and the tour of 
che globe may be made ſrom the ſouth point 
of America; but it is not yet known whether 
the ocean ſurrounds the northern part of the 
globe in the like manner; and all mariners 
who have attempted to go from Europe to 
China by the north-eaſt or north-weſt have 
alike miſcarried in their enterpriſes. 

The lakes differ from the mediterraneans z 
the firſt do not receive any water from the 
Ocean; on the contrary, if they have com- 
munication with the ſeas they furniſh them 
with water. Thus the Black ſea, which ſome 

geographers have regarded as an arm of the 
Mediterranean, and conſequently as an appen- 
dage of the ocean, is only a lake, becauſe in 
place of receiving water from the Mediterra- 
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nean it ſupplies it with ſome, and flows with 
rapidity through the Boſphorus into the lake 


called the fea of Marmora, and from thence 


through the Strait of the Dardanelles into the 
Grecian ſea, The Black ſea is about 250 
leagues long by 100 broad, and it receives 


a preat number of rivers, as the Danube, the 
Nieper, the Don, the Boh, the Donjec, &c. 
The Don, which unites with the Donjec, 


forms, before it arrives at the Black fea, a 


| lake, called the Palus Meotis, which is more 
than 100 leagues. in length by 20 or 25 broad. 


The ſea of Marmora, which is below the Black 


| ſea, is a ſmaller lake than the Palus Meotis, 
beiag not more than 50 leagues long and eight 


or nine broad. 


Some ancients, and among the reſt Diodorus 
Siculus, have aſſerted that the Euxine, or Black 


ſea, was formerly only a large river or lake, 


and had no communication with the Grecian | 


ſea ; but being conſiderably increaſed with time, 
by the rivers which fell into it, the waters 


forced a paſlage at firſt on the ſide of the 
Cyanean iſlands, and afterwards on the fide 


of the Helleipont. This opinion appears to 
be very probable, and the operation is eaſily 


Explained For ſuppoſing. the bottom of the 


Black 
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Black ſea was formerly lower than it is at pre- 
ſent, then the rivers which come into it would 
have raiſed it by the mud and ſand which they 
brought with them, until the ſurface of the 
water became higher than the land, when con- 
| ſequently it would have forced a paſſage for 
itſeif; and as the rivers ſti.], continue to bring 
ſand and earch, and a: the ſame time the quan- 
tity of water diminiſhes in the rivers, in pro- 
portion as the mountains from which they draw 
their ſources are lowered, it may happen, in a 
courſe of years, that the Boſphorus will be 
again filled up; but as theſe effects depend on 
many cauſes, it is ſcarcely poſſible to give more 
than mere cor jectures thereon. From this 
teſtimony of the ancients, M. Tournefort, in 

his voyage to the Levant, ſays, on ancient 
authority, that the Black ſea receiving the 
waters of a great part of Europe and Aſia, 
after being conſiderably increaſed, opened itſelf 
a paſſage by the Boſphorus, and afterwards 
formed the Mediterranean, or ſo conſiderably 
augmented it, that it became a great ſea, and 
forced itſelf a road through the Strait of Gi- 
braltar; by which the iſland of Atalantis, men- 
tioned by Plato, was entirely overflowed. 
This opinion has no foundation, fince we are 
9 85 8 | certain 
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certain that it is the Ocean which flows into 

the Mediterranean, and not the Mediterranean 
into the Ocean. Beſides, M. Tournefort has 
not combined two eſſential facts, both of which 
he mentions: the firſt is, that the Black ſea 
receives nine or ten rivers, not one of which 
but ſupplies it with more than the Boſphorus 
throws out: and the ſecond, that the Medi- 
terranean does not receive more water from 
rivers than the Black ſea, although it is ſeven 
or eight times larger, and that what the Boſ= 
phorus ſupplies it with, does not make the tenth 
part of what falls into the Black ſea, How 
then could this tenth part of what falls into a 

| ſmall ſea have formed not only a larger ſea, but 

have alſo ſo greatly increaſed the waters, as to 
have broken down the lands at the Strait of 
Gibraltar, and overflow an iſland larger than 
the whole of Europe? It is very eaſy to per- 
ceive that this paſſage of M. Tournefort has 
not had due reflection. The Mediterranean re- 
ceives at leaſt ten times more water from the 
Ocean than from the Black ſea, becauſe the 
Boſphorus is only 800 feet broad in its nar- 

roweſt part, whereas the Strait of Gibraltar is 
more than 5000, and that, even ſuppoſing 
vol. II. 8 = © © Moir" 
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their velocity to be equal, {till the depth of the 
Straits of Gibraltar is by far the greateſt, 
M. de Tournefort, who ridicules Polybius 
on his predicting that the Boſphorus would be 
filled up in time did not pay ſufficient attention 
to circumſtances, when he aſſerted that event 
to be impoſſible. The ſea receives eight or 
ten great rivers, and as moſt of them bring 
ſand and mud, muſt it not gradually be choaked 
up? Muſt not the winds and the natural cur- 
rent of the waters towards the Boſphorus, 
convey thither a part of theſe matters! ? It is, 
therefore, very probable, that in a courſe of 
time the Boſphorus will be filled, when the 
waters of the rivers which come into the Black 
lea ſhall be greatly diminiſhed z now all rivers 
daily diminiſh, becauſe the vapours collected 
by the mountains being the firſt ſources of ri- 
vers, their quantity muſt decreale as the moun- 
rains diminiſh in height. 

The Black ſea, in fact, receives more water 
from rivers than the Mediterranean, and the 
{ame author obſerves, “ the greateſt rivers in 
Europe fall into the Black ſea, by means of the 
Danube, in which the rivers of Suabia, Fran- 
Conia, Bavaria, Auliriz, Hungary, Moravia, 

Corinthia, 
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Corinthia, Croatia, Bothnia, Servia, Tran- 
ſilvania, Wallachia, empty themſelves; thoſe 
of Black Pruſſia and Podolia go into the ſame 
ſea by the Neiſter ; thoſe of the ſouthern and 
eaſtern parts of Poland, of the northern parts 
of Muſcovy, and the country of the Coſſacks 
enter therein by the Neiper, or the Boriſthenes; 
the Tanais and Copa alſo fall into the Black 
ſea by the Cimmerian Boſphorus; the rivers 
olf Mingrelie, of which Phaſis is the principal; 
allo voids itſelf into the Black ſea, as does the 
Caſalmac, the Sangaris, and other rivers of 
Aſia Minor, which have their courſe towards 
the north; nevertheleſs the Thracian Boſpho- 
rus, which 1s the only outlet from it, is not com- 1 

parable to any of theſe great rivers.“ 
Theſe facts prove, that evaporation alone 
carries off a very conſiderable quantity of water, 
and it is from this great evaporation from the 
Mediterranean that the ocean continually flows 
thither through the Straits of Gibraltar. It is 
difficult to eſtimate the quantity of water any 
ſea receives: we ſhould be acquainted with the 
breadth, depth, and rapidity of all the rivers 
which enter therein, how much they increaſe 
and diminiſh in the different ſeaſons of the year, 
and how much it loſes by evaporation; the 
gy © 7 40 laſt 
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laſt of which is moſt difficult; for even ſuppo- 
ſing it proportional to the ſurfaces, it muſt be 
more conſiderable in a hot than in a cold cli- 
mate: beſides, water mixed with falt and 
bitumen, evaporates more {lowly than freſh 
water; a troubled ſea more quickly than one 
that is tranquil; and the difference of depth 
has alſo ſome effect: in ſhort, ſo many cir- 
cumſtances enter into this theory of evapora- 
tion that it is ſcarcely poſſible to calculate any 
exact eſtimations on it. 
The water of the Black Sea appears to be 
leſs clear, and leſs ſaline than that of the Ocean. 
There are no iſlands in it and its tempeſts 
are more violent and more dangerous than in 
the Ocean, becauſe the whole body of its waters 
being contained in a baſon, which has but a 
ſmall outlet when they are agitated, they have 
a kind of whirling motion, which ſtrikes the 
veſſels on every ſide with an inſupportable vio- 

lence. 55 5 
Next to the Black Sea the greateſt lake in 
the univerſe is the Caſpian Sea, whoſe extent 
in length from north to ſouth, is about 300 
leagues, and ſcarcely more than fifty broad. 
This lake receives the Wolga, and ſome other 
conſiderable rivers, as the Kur, the Faie, and 
| 1 LD 
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the Gempo; but what is ſing ular, it does not 
receive any on its eaſtern fide, The country 
on that fide being only a deſart of ſand almoſt 
unknown. Car Peter I. ſent ſome engineers 
there to deſign a chart of the Caſpian Sea, who 
diſcovered that its figure was quite different 
from that given by former geographers, who 
had repreſented it to be round, whereas it is 
very long and narrow. The eaftern coaſts of ; 
this ſea, as well as the neighbouring country, 
were unknown: even the exiſtence of lake 
Aral, which is 100 leagues diſtant from it to- 
wards the eaſt, was doubtful, or at leaſt thought 
to be a part of the Caſpian Sea, fo that before the 
_ diſcoveries of the Czar, there was unknown 
land in this climate upwards of 300 leagues 
long by 100 or 150 broad. Lake Aral is 
nearly an oblong, and may. be 90 or 100 
leagues long, by 50 or 60 broad; it receives 
two very conſiderable rivers, the Sideroias and 
the Oxus, but as well as the Caſpian, has no 
outlet for its waters; and it bears the fur- 
ther reſemblance, for as the Caſpian receives no 
river on the eaſt, ſo lake Aral receives none on 
| the weſt, from which we may preſume, that 
formerly theſe two lakes were but one, and that 
| the rivers having, by degrees, diminiſhed left 
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a great quantity of find and mud, and which 
forms the country that now divides them.—- 
There are ſome ſmall iſlands in the Caſpian, 
and its water are much leſs faline than thoſe of 
the Ocean; ſtorms are here very dangerous, and 
large veſſels are not uſed in it for navigation, 
becauſe it has many ſand banks, ſhoals and 
rocks ſcattered under the ſurface of the water. 
Pietro della Valle, ſays, „ The largeſt veſſels 
employed on the Caſpian ſea, along the coaſts 
of Mazanda in Perſia, where the town of Fer- 
| habad ſtands, although they are called ſhips, 
appear ſmaller than our Tartanes. Their 
ſides are high, and they draw but little water, 
having a flat bottom. They give this form to 
their veſſels not only becauſe this ſea is ſhallow 
but becauſe it is filled with ſhoals and ſand 
banks; fo that if the veſſels were not fabricated 
in this manner they could not be uſed with 
ſafety. Indeed, I was aſtoniſhed, why at Fer- 
habad they fiſh only for ſalmon, which are found 
at the mouth of the river, ſome poor ſturgeons 
and other ſort of freſh water fiſh, of little value: 
I attributed the cauſe of it to their ignorance of 
the arts of fiſhing and navigation until the Cham 
of Eaſterabad, whoſe reſidence is at a ſea port, 
informed me that the waters are ſo ſhallow 20 
| and 
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and 30 leagues from ſhore, that it was impoſſi- 
ble to caſt their nets with the chance of taking 
any fiſh, and that it was for this reaſon they give 
the above--mentioned form to their veſſels, which 
are not mounted with any cannon, as but few 
Corſairs and Pirates ever viſit this ſea, 
Struys and other travellers have aſſerted, that 
ia the neighbourhood of Kilan, there were two 
culphs wherein the waters of the Caſpian were 
ingulphed, and carried afterwards by ſubterra- 
nean canals into the Perſian gulph. De Fer, 
and other geographers, have even marked out 
theſe gulphs in their maps, nevertheleſs we are 
allured by the people ſent by the Czar that they 
do not exiſt, * 

The circumſtance of willow leaves being 
ſcen in great quantities on the Perſian gulph, 
and which are ſuppoſed by the ſame authors to 
come from the Caſpian Sea becauſe there are no 
| ſuch trees on the Perſian gulph, is fully as im- 
probable as their ſubterraneous gulphs, and 
which Gemelli Careri, as well as the Mufco- 
vites, aſſerts are entirely imaginary : in fact, 
the Caſpian is near one third ſmaller than the 
Black Sea, which laſt receives much more 
water * rivers than the former: the evapo- 


ration 
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tion therefore is ſufficient to carry off all its wa- 
ters, nor is it neceſſary to ſuppoſe ſubterraneous 
gulphs in the Caſpian any more than in the 
Black Sea. | 5 
There are lakes which do not receive any 
rivers, and from which none go out. There 
are others which both receive and diſcharge, and 
ſome that only receive them. The Caſpian Sea, 
Lake Aral and the Dead Sea, are of the laſt kind; 
they receive the waters of many rivers and con- 
tain them. In Aſia Minor there is a ſmall lake 
of the like kind, and one much larger in 
Perſia, on which the town of Marago ſtands; 
its figure is oval, and it is about ten or twelve 
leagues long, by fix or ſeven broad, it receives 
the river Tauris, which is not very conſiderable. 
There is alſo a ſimilar ſmall lake in Greece, 
about 12 or 15 leagues from Lepanto, which 
are the only lakes of that kind known in 
Aſia. In Europe there is not one which is 
conſiderable ; in Africa there are many ſmall 
ones as thoſe which receive the rivers Ghir, 
| Zes, Touguedout, and Taſilet. Theſe four 
lakes are pretty near each other, and ſituate 
towards the trontiers of Barbary near the deſerts 
of Zara; there is another ſituate in the coun- 
try of Kovar, which receives the river of Ber- 
ED doa. 
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doa. In North America, where there are more 
lakes than in any other part of the world, not 
one of this kind is known, at leaſt if we ex- 
cept two ſmall collections of water formed by 
rivulets, the one near Guatimapo, and the 
other ſome leagues from Realnuevo, both in 
Mexico. But in South America, at Peru, 
there are two contiguous lakes, one of which, 
lake Titicaca, 1s very large, and receives a river 
| whoſe ſource is not very remote from Cuſco, 
and from which no river iſſues: there is one 
ſmaller in Tucuman, which receives the river 
Salta; and another larger in the ſame coun- 
try, which receives the river Santiago, and 
three or four others between Tucuman and 
2% : 
The lakes which receive no rivers and from 
| which no rivers iſſue, are greater in number 
than thoſe juſt ſpoken of; theſe lakes are kinds 
of pools where the rain water collects ; or £ 
may proceed from ſubterraneous waters which 
iſſue in form of ſprings, in low places, where 
they cannot afterwards find any drain. The 
rivers which overflow may likewiſe leave ſtag- 
nate water in the country, which may remain 
for a long time, and only be repleniſhed by other 
inundations. The ſea has often inundated lands 
. and 
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and formed ſaline lakes therein, like that at 
Harleim, and many others in Holland, to which 
no other origin can be attributed; or by loſing 
its natural motion, might quit ſome land, and 
leaving water in the loweſt places may have 
formed lakes, which have continued to be ſup- 
ported by rains. In Europe there are many 
ſmall lakes of this kind, as in Ireland, Jutland, 
Italy, in the country of the Griſons, Poland, 
Muſcovy, Finland, and in Greece. But all 
theſe lakes are very inconſiderable. In Afia 
there is one near the Euphrates, in the deſart 
of Irac, more than 15 leagues long: another 
in Perſia nearly of the ſame extent, and on 
which the towns of Kelat, Tetuan, Vaſtan, 
and Van are ſituated ; another ſmall one in 
Chorazan, near Ferrior ; another in Indepen- _ 
dent Tartary, called Lake Levi; two in Muſ- 
covy Tartary, another in Cochinchina, and 
one in China very large, and not far diſtant 
from Nankin; this laſt nevertheleſs com- 
municates with the adjacent ſea by a canal ſeveral 
leagues in length. In Africa there is a ſmall 
lake of the ſame kind in the kingdom of Mo- 
Tocco; another near Alexandria, which appears 
to have been left by the ſea; another very con- 
ſiderable one formed by the rain in the deſart 
15 Azarad 
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Azarad, about the 3oth degree latitude ; this 
jake is eight or ten leagues long; another 
ſtill larger on which the town of Gaoga is 
ſituate, in the 27th degree; another much 
ſmaller, near the town of Kanum, under the 
3oth degree; one near the mouth of the river 
Gambia: many more in Congo, about the 2d 
or 3d degree of ſouth latitude; two more in 
the country of the Caffrees, one called the 
Lake Rufumbo, of no great length, and ano- 
ther in the province of Arbuta, which is per- 
| haps the greateſt lake of this kind, being about 
1 25 leagues in length by ſeven or eight in breadtb; 


there is allo one of theſe lakes at Madagaſcar, 


near the eaſt ſide, about the 29th gre. of 
ſouth latitude, 
In America, there is one of theſe lakes in 
the middle of the peninſula of Florida, in its 
centre is an iſland called Serope; the lake of 
Mexico is alſo of this kind; this is almoſt 
round, and about 10 leagues diameter. There 
is another ſtill larger in New Spain, 25 leagues 

_ diſtant from the coaſt of Campeachy Bay, and 
2nother ſmaller in the ſame country near the 
coaſt of the South Sea. Some travellers have 
aſſerted that there was in the inland parts of 
Guiana, a very great lake of that kind, it is 
N 2 called 
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called the Golden Lake, or Lake Parima. 
They have related ſurpriſing things of the 
riches of the neighbouring country, and of the 
quantity of gold duſt that is found in this lake. 
They give it an extent of more than 400 
leagues in length and 125 in breadth. No 
river, they ſay, goes out nor enters therein; 
although many geographers have marked this 
lake in their maps it is not probable there 1 is 
any ſuch exiſting. 

But the moſt general and largeſt lakes are 
| thoſe which receive and give riſe to other great 
T71vers:; as their number is very great I ſhall 
peak only of the moſt conſiderable, or of the 
moſt remarkable. Beginning at Europe, we 
have in Switzerland the Lake of Geneva, Con- 
ſance, &c. In Hungary, the Lake Balaton; in 
Lavonia, a large lake, and which ſeparates that 
province from Ruſſia; in Finland, the Lake 
Lapwert, which is very long, and is divided 
into many arms, and Lake Oula, which is of a 
round figure, In Muſcovy, Lake Ladoga, more 
than 25 leagues long by above 12 broad. Lake 
Onega is as long but not ſo broad. Lakes 
Ilmen and Belozo, from whence iſſue one of 
the ſources of the Wolga; the Iwan-Ofero, 
from whence iſſues one of the ſources of the 
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Don: two other lakes from whence the Vit- 
zogda derives it criginz in Lapland, the 
lake from which iſſues the river Kimi; another 
much larger near the coaſt of Wardhus, and 
many others, from whence iſſue the rivers 
Lula, Pitha, and Uma, Thele are not very 
conſiderable. In Norway two more of nearly 
the ſame ſize of thoſe of Lapland. In Sweden, 
Lake Vener, which is as large a lake as Meler, 
on which Stockholm is ſituated; and two 
others, leſs conſiderable ; one is near Eyeldal, 
and the other near Lincopin, ” | 
In Siberia, in Muſcovy, and in Independent 
Tartary, there are a great number of theſe 
lakes, the principal of which is the great Lake 
Baraba, which is more than 100 leagues long, 
and whoſe waters fall into the Irtis; the great 
Lake Eſtraguel, the ſource of the ſame river: 
many other ſmaller, the ſources of the Jeniſca ;z 
the great Lake Kita, the ſource of the Oby ; an- 
other large one, the ſource of the Angara ; Lake 
Baical, which is more than 70 leagues long, 
and is formed by the ſame river Angara ; Lake 
Pehu, from which iſſues the river Urack, &c. 
In China and Chineſe Tartary, Lake Dalai, 
from whence iſſues the large river Argus, 
which falls into the river Amour, the Lake of 
5 the 
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the three mountains, the ſource of the river 
Helum; the Lakes Cinhal, Cokmor and So- 
rama, the ſources of the river Honaho; two 


bother lakes adjacent to the river Nankin, &c. 


In Tonquin, Lake Guadag, which is very con- 
ſiderable. In India, the lake Chiamat, from 
whence iſſues the river Laquia, adjacent to the 
ſources or the rivers Ava, Longena, &c. 
This lake is more than 40 leagues broad by 
50 long. There is another at the origin of 
the Ganges; and one bordering on Caſhmere 
is the ſource of the river Indus, c. 

In Africa is Lake Cayar, and two or three 
others adjacent to the mouth of Senegal river. 
Lakes Guarda and Sigiſmus make but one 
jake of a triangular form, about 100 leagues | 
long by 75 broad, and contain a very conſi- 
_ derable iſland, In this lake the Niger loſes its 
name, and takes that of Senegal; in the courſe 
of which, towards the ſource, we meet with 
another conſiderable lake, called Bournou, 
where the Niger again loſes its name, for the 
river which comes therein is called Gambaru. 
In Ethiopia, at the ſources of the Nile, is the 
great Lake Gambia, upwards of 50 leagues 
long. There are alſo many lakes on the coaſt 
of Guinea, which appear to have been formed 
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by the ſea, and there are only a few leſſer 
lakes in the remaining part of Africa. 

North America may be ſtiled the country of 
lakes; the greateſt are Lake Superior, upwards 
of 125 leagues long, by 50 broad; Lake Hu- 
ron upwards of 100 leagues long, by 40 
broad; Lake Illionois, which comprehending 
the Bay of Puanto is quite as extenſive as 
lake Huron; Lakes Erio and Ontaria, together 
upwards of 80 leagues long, from 20 to 25 
broad; the Lake Miſtaſin, to the north of 
Quebec, is about 50 leagues in length; and 
Lake Champlain, to the ſouth of it, is nearly 
of the ſame extent ; lake Alemipigon, and the 
Lake Chriſtinaux, both to the north of Lake - 
Superior, are alſo very conſiderable ; the Lake 
Aſſiniboils, contains many iſlands, and is up- 
wards of 75 leagues long; there are alſo, in- 
dependent of that of Mexico, two large lakes 
in that country, the one called Nicaragua, in 
the province of that name, which 1 18 upwards of 
70 leagues long. 

In South America there is a ſmall lake, the 
fource of the Maragnon, and another larger 
which is the ſource of the river Paraguay; alſo 
the Lake Titicares, which falls into the river 
Plata, two ſmaller lakes which flow into the 
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fame river, and ſome others not very conſider- 
able in the inland part of Chili, SE 
All lakes from which rivers derive their ori- 
gin, thoſe which fall into the courſe of rivers, and 
which carry their waters thereto, are not falt; 
| Almoſt all thoſe, on the contrary which receive 
rivers without others iſſuing thereout, are ſalt; 
this ſeems to favour the opinion that the ſalt- 
neſs of the ſea ariſes from the ſalts which 
rivers waſh from the earth, and continually 
convey into it; for evaporation cannot carry 
off fixed ſalts, and conſequently thoſe which 
rivers carry into the ſea remain therein. Al- 
though river water appears to taſte freſh, we 
well know that it contains a ſmall quantity 
of ſalt; and, in courſe of time, might have ac- 
quired fuch a conſiderable degree, as to occaſion 
the preſent ſaltneſs of the ſeaz and which muſt 
Kill continue increaſing, It is thus, therefore» 
32381 imagine, that the Black Sea, the Caſpian; 
Lake Aral, &c. have become ſalt. With 
reſpect to lakes, which do not receive any 
river, nor from which does any iſſue, are either 
freſh or ſalt according to their different origins; 
thoſe near the ſea are generally ſalt, and thoſe 
remote from it, are freſn; becauſe the one 
has been formed by the inundations of the ſea, 
N e nd 
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and the others proceed from ſprings of freſh 
water. 

The lakes any ways remarkable are, the 
Dead ſea, the waters of which contain much 
more bitumen than falt. It is called the 
Bitumen of Judea, but it is no other than the 
Aſphaltes, which has cauſed ſome authors to 
call it the Aſphaltic Lake. The lands which 
border this lake contain a great quantity of 
this bitumen; and many have ſuppoſed, as the 
poets feign of Lake Avernus, that no fiſh could 
live therein, and that birds which attempted to 
fly over it were ſuffocated ; but neither of theſe 
lakes produce ſuch mortal events; fiſh live in 
both, birds paſs over them, and men bathe | 
therein without the leaſt danger. 

At Boleſlaw, i in Bohemia, there is ſaid to be 


a lake, wherein are holes, whoſe depth is un- 


fathomable, from which impetuous winds iſſue, 


which are carried over all Bohemia, and in 


winter raiſe pieces of ice of an 100 weight i in 
the air, 
A petrified lake in Iceland is alſo men- 
| tioned; and Lake Neagh i in Ireland has alſo 
the ſame property; but theſe petrefactions are 
no other than incruſtations, like thoſe made 
by the water of Arcueil, 
YoL. 11. 1 ARTICLE 
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ARTICLE XII. 


or THE FLUX AND REFLUX. 


ao 


MAT ER has but one natural motion 
like all other fluids it always deſcends 
from the higher into the lower places, unleſs 
_ obſtructed by ſome intervening obſtacle. When 
it reaches the loweſt place it remains there 
calm and motionleſs, at leaſt without ſome fo- 
reign cauſe agitates and diſturbs it. All the 
waters of the ocean are collected in the loweſt 
parts of the ſurface of the earth, of courſe the 
Motions of the ſea muſt proceed from external 
cauſes, the principal of which is the flux and 
_ reflux, which are alternatively made in a con- 
trary direction, and from which reſults a ge- 
neral and continual motion in the ſea from eaſt 
to welt, Theſe two motions have a conſtant 
oo and 
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and regular relation with the motions of the 
moon. When the moon is new, or at the 
full, this motion from eaſt to weſt is more ſen- 
ſible, as well as that of the tides, which upon 
moſt ſhores ebb and flow every ſix hours 
and a half: that it is always high tide when- 
ever the moon is at the meridian, whether 
above or below the horizon of the place; and 
low tide when the moon riſes or ſets. The 
motion of the ſea from eaſt to weſt is conſtant 
and invariable, becauſe the ocean in its flux 
moves from eaſt to weſt, and impels towards 
the weſt a great quantity of water, and the 
reflux ſeems to be made in a contrary direction, 
by reaſon of a ſmall quantity of water then 
driven towards the weſt; the flux, therefore, 
muſt rather be regarded as a ſwelling, and the 
reflux as a ſubſiding of the water, which in- 
ſtead of its diſturbing the motion from eaſt to 
weſt, produces and continually reſtores it, al- 
though in fact it is ſtronger during the riſe, and 
weaker during the fall, from the above reaſon. 
The principal circumſtances of this motion 
are, I. That it is more ſenſible when the 
moon is new, or at the full, than in the qua- 
dratures: in ſpring and in autumn it is alſo 
more violent than at any other time of the 
12 year; 
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_ year; and it is weaker in the ſolſtices, which | 
is occaſioned by the combination of the at- 
traction of the moon and fun. 2. The wind 


often alters the direction and quantity of this 
motion, particularly that which conſtantly 
blows from the ſame quarter. It is the ſame 
with reſpe& to large rivers which convey their 
waters into the ſea, and produce a current 
there, often extending ſeveral leagues, which is 


ſtrongeſt when the direction of the wind agrees 
with the general motion, Of this we have 
an example in the Pacific Ocean, where the 
motion from eaſt to weſt is conſtant and very 
perceptible. 3. We muſt remark, that when 
one part of a fluid moves, the whole maſs re- 


ccives the motion; now, in the motion of the 


tides, a great part of the ocean moves in a very 


ſenſible manner, and conſequently the ocean 


is agitated by this motion throughout. its 
whole extent. 


Perfectly to comprehend this." we muſt at- 


tend to the nature of the power which pro- 


duces the tides. We have obſerved that the 


moon acts upon the earth by a power called 


attraction by ſome, and by others gravity : this 


force penetrates through the globe, is exactly 


propertiones.. to the quantity of matter, and 
decreaſes 
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decreaſes as the ſquare of the diſtance increaſes, 
Let us next examine what muſt happen to the 
waters when the moon is at the meridian of 
any one place, The ſurface of the waters 
being immediately under the moon is then 
- nearer that planet than any other part of the 
globe; hence this part of the ſea muſt be 
elevated towards the moon, by forming an 
eminence, the ſummit of which muſt be op- 
poſite to the moon's centre; for the formation 
of this eminence the waters at the bottom, as 
well as at the ſurface, contribute their ſhare, 
in proportion to the proximity they are in of 
the moon, which acts upon them in the in- 
verſe ratio of the ſquares of their diſtance: 
thus the furface of that part of the ſea is firſt 
raiſed ; the ſurface of the neighbouring parts 
will be likewiſe elevated, but to a leſs height, 
and the water at the bottom of all theſe parts 
will be raiſed by the ſame cauſe ; fo that all 
this part of the ſea growing higher and form- 
ing an eminence, it is neceſſary that the water 
of the remote parts, and on which this force of 
attraction does not act, proceeds with precipi- 
tation to replace the waters which are thus 
elevated and drawn towards the moon. This 
is what produces the flux, or high tides, which 
is 
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is more or leſs ſenſible on different coaſts, and 
which agitates the fea not only at its ſurface 
but even to the greateſt depths. The reflux, 
or ebb, happens ajterwards by the natural in- 
clination of the water, for when the moon no 
longer uſes its power the water, which was 
raiſed by this foreign power, retakes its level, 
and returns to the ſhores and places it had 
been forced to quit. When the moon paſſes 
to the antipode, or oppoſite meridian, the ſame 
effect enſues, though from a different cauſe, 
In the firſt caſe the waters riſe becauſe they 
are nearer the planet than any other parts of the 
globe; and in the ſecond it is from the con- 
trary reaſon, they riſe becauſe ſhe is the moſt 
remote from them, and this it is eaſily per- 
ceived muſt produce the ſame effect, for the 
waters of this part being leſs attracted than 
thoſe of the oppoſite hemiſphere they will 
naturally recede and form an eminence, the 
ſummit of which will anſwer to the point of 
the leaſt action that is directly oppoſite to the 
moon's ſtation, or where ſhe was thirteen 
hours before, When the moon arrives at the 
horizon the tide is ebb, the ſea is then in its 
natural Rate, and the water in a direct equili- 
brium; but when ſhe is at the oppoſite me- 

TD ridian 
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ridian this equilibrium can no longer exiſt, 
ſince the waters of the part oppoſite to the 
moon being at the greateſt diſtance poſſible 
from her they are leſs attracted than the re- 
maining part of the globe, and hence their re- 
lative weight, which always retains them in an 
equilibrium, impels them towards the oppoſite 
point to the moon. Thus in the two caſes, 
when the moon is at the meridian of a place, 
or at the oppoſite meridian, the water muſt be 
raiſed nearly to the ſame height, and conſe- 
quently fall and riſe, when the moon is at the 
horizon either at her riſing or ſetting. Thus 
a motion, ſuch as we have juſt mentioned, 
neceſſarily diſturbs the whole maſs of the ſea, 
and agirat?s it throughout its whole extent and 
depth; and if this motion appears inſenſible in 
the open ſeas it is nevertheleſs no leſs real; 
but as the winds cannot ruffle the bottom in 
an equal degree with the ſurface, the motion 
of the tides is more regular there, although 
directed alternatively in the ſame manner as 
at the top. „ 88 

From this alternative motion of flux and 
reflux there reſults, as already obſerved, a con- 
tinual motion of the ſea from eaſt to weſt, be- 
8 cauſe 
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cauſe the moon, which produces the tides, . 
proceeds from eaſt to weſt, and ſucceſſively 


acting in the ſame direction, the water follows 


ber courſe. This motion is moſt conſiderable 
in all ſtraits; for example, at the Straits of 
Magellan the water riſes near 20 feet, and 


continues ſo for ſix hours, whereas the reflux 


laſts only two, and the water runs towards the 


the weſt, This evidently proves that the re- 
flux is not equal to the flux, and that from 
both there reſults a motion towards the weſt, 


much ſtronger in the time of the flux than in 


that of the reflux. This is the reaſon that in 


open ſeas, remote from land, the tides are only 


: felt by the general motion of the waters from 
_ caſt to weſt. 1 


The tides are ſtronger in the torrid zone 


between the tropics than in the reſt of the 


ocean; they are alſo more ſenſible in places 


which extend from eaſt to weſt, in long and 
narrow gulphs, and on the coaſts where there 


are iſles and promontories. The greateſt Known 


flux is at one of the mouths of the river Indus, 
where the water riſes thirty feet, It riſes alſo 


very remarkably near Malays, in the Straits of 
* Sec Narborough's Voyage, 
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- Fund, in the Red Sea, in Nelſon's Bay, at the 
mouth of the river St. Lawrence, on the coaſts 


of China, Japan, wan in the 2 of 
Bengal, &c. 


The motion of the ſea from eaſt to id | is 
more ſenſible in particular places. Mariners 
have obſerved it in ſailing from India to Ma- 
dagaſcar and Africa: it is alſo very perceptible 
in the Pacific ſea, and between the Malaccas 
and Brazil: but this motion is moſt violent in 
the Straits; for example, the waters are carried 
with ſuch great force in that direction through 
the ſtraits of Magellan that it is felt to a great 
diſtance in the Atlantic; and it is ſuppoſed 
that this cauſed Magellan to conjecture there 
was a ſtrait by which the two ſeas had a 
communication. In the Manilla ſtraits, and 
in all the channels which divide the Maldivian 

iſlands, the ſea flows from eaſt to weſt, as well 
ds in the Gulph of Mexico, between Cuba and 
Jucatan, In the gulph of Paria this motion is 
to violent that the ſtrait is called the Dragon's 
Mouth. In the Canadian and Tartarian ſeas 

it lows allo with violence, as well as in the 
ſtrait of Waigat, through which it conveys 
enormous maſſes of ice into the northern ſeas of 
Europe. The Pacific ocean flows from eat 
VOL. II. „ TO. „ 
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to weſt through the Straits of Java; the ſea of 


Japan flows towards China, the Indian ocean 


flows towards the weſt, through the Straits of 
Java and other Indian iſlands; we cannot, 
therefore, doubt that the ſea has a conſtant and 


general motion from eaſt to weſt, and it is 
certain the Atlantic flows towards America, 


and that the Pacific ſea goes from it, as 1s | 
evident at Cape Current between Lima and 
Panama, CR; 


In ſhort, the alternatives of the flux and re- 


flux are regularly made in fix hours and a half 


on moſt coaſts, though at different hours, ac- 


cording to the climate and poſition of the 
lands: thus the ſea coaſts are continually beaten 


by the waves, which at each time waſh away 


ſome ſmall parts of their matters, which they 
_ tranſport to a diſtance, and depoſit at the bot- 


tom of the ſea ; ſo likewiſe the waves convey 
and leave on the lower ſhores ſhells, ſands, &c, 


_ theſe by degrees form horizontal ſtrata, which 


accumulating, become downs and hills, exactly 
ſimilar to others, both as to form and internal 


compoſition. From this conſtant action, the 
ſea naturally ſhuts itſelf out from the loweſt 
coaſts, and gains upon the higheſt. 


To 
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To give an idea of the efforts of a troubled 
fea againſt coaſts, I ſhall relate a fact which 
has been affirmed to me by a creditable perſon, 
and which I the readier gave credit to, having 
ſeen ſomething nearly ſimilar. In the principal 
iſlands of the Orkneys there are coaſts com- 
poſed of rocks perpendicularly divided to the 
ſurface of the ſea, to the height of near 200 
ſect, The tides in this place riſe very con- 
ſiderable, as is common in all parts where there 
are projecting lands and iſlands; but when the 
wind is very ſtrong, and the ſea ſwells at the 
ſame time, the motion is ſo great, and the 
agitation ſo violent, that the water riſes to the 
ſummit of theſe rocks, and falls again in the 
form of rain: it throws to this great height 
gravel and ſtones from the foot of the rocks, 
and ſome of them even broader than the hand, 
In the port of Livourne, where the ſea is 
much more calm, I ſaw a tempeſt in December, 
1731, wherein they were obliged to cut down 
the maſts of ſome veſſels that had been forced 
from their anchors by the wind, and driven into 
the road. The ſea ſwelled above the fortifica- 
tion*, which were of a conſiderable height, and 
as I was on one of the moſt projecting works, 
I could not regain the town before I was wet- 
e : Ka "ad 
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ted by the ſea-water much more than I could 
have been by the moſt plentiful rain, 


Theſe examples are ſufficient to ſhew with 
what violence the ſea acts againſt ſome coaſts. 
This continual agitation deſtroys and diminiſhes 


by degrees the land, The water carries away 


all theſe matters, and depoſits them as ſoon as 


it arrives at a part where the troubled ſea ſub- 


nds into a calm. In tempeſtuous weather 


the water is foul, from the mixture of matters 


detached from the ſhore and bottom of the ſea, 


which then caſts on the coaſts a number of 


things that it brings from a diſtance, and which 
are never met with but after ſtorms; as amber- 


greaſe on the weſt of Ireland, and yellow amber 
on thoſe of Pomerania, cocoa-nuts on the 


coaſts of India, &c. and ſometimes pumice and 


other fingular ſtones. We can quote on this 


occaſion a circumſtance related in the new 


travels to the American Iflands, © Being at 


St. Domingo, ſays the author, among other 
things they gave me ſome light ſtones, which 
the ſea brought to the coaſt when there had 


| been ſtrong ſoutherly winds; there was one 


two feet and a half long by eighteen broad, 
and one thick, which did not quite weigh five 
pounds: they were as white as ſnow, much 

1 5 | harder 
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harder than pumice, of a fine conſiſtency, hav- 
jog no appearance of being porous, but when 
thrown into water, rebounded like a ball thrown 
on the ground, and it was with great difficulty 
they could be forced under the water with the 
hand.” This ſtone muſt have been a very fine 
and cloſe-grained pumice, which had iſſued 
from ſome volcano, and which the ſea had 
conveyed, as it tranſports ambergreaſe, cocoa= 
nuts, common pumice- ſtone, ſeeds of plants, 
ruſhes, &, Obſervations of this kind have 
been generally made on the coalls of Ireland 
and Scotland. The ſea by its general motion 
from eaſt to weſt muſt convey the productions 
of our coaſts to thoſe of the American's, and 
it is by ſome irregular motions that the pro- 
ductions of the Eaſt and Weſt Indies, as well 
as the northern climates, are brought upon our 
| ſhores, There is a great appearance that the 
winds cauſe thoſe effects; large ſpots have 
often been obſerved in the high teas, far from 
ſhore, covered with pumice-ſtones ; they could 
only come from the volcanos in iſlands or on 
the continent, and which the current had 
| tranſported to the middle of the ſeas. Before 
the ſouthern part of America was known, and 
in the time when the Indian ſea was thought to 
have 
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have no communication with our ocean, ap- 


pearances of this kind afforded the firſt (uppo- 


ſition of it. 
The alternative motion of the flux and re- 


flux, and the conſtant motion of the lea from 
eaſt to weſt, preſents different phenomena in 


different climates, according to the bearing of 


the land and the height of the coaſts. There 
are parts where the general motion from eaſt to 
weſt is not perceptible there are others where 
the ſea has even a contrary motion, as on the 
coalt of Guinea, But theſe contrary motions 
are cccaſioned by the winds, by the poſition 
of the lands, by the waters of large rivers, 
and by the diſpoſition of the bottom of the 
ſea; ail theſe cauſes produce currents which 
alter, and often change the general motion in 


many parts of the ſea; but as the motion from 


eaſt to welt is the greateſt, moſt gencral and 
_ conſtant, it muſt alſo produce the greateſt 

effects, and all taken together, the ſea muſt 
gain ground towards the welt, and loſe it to- 
wards the eait, although it may happen that on 
thoſe coaſts where the weſt winds blow during 
the greate it part of the year, as in France and 


Englcn', the ſea may gain on the eaſt, yet 


wel. ticular exceptions do not deftroy the 


fuck of the general cauſe. 
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ARTICLE XIII. 


or THE INEQUALITIES AT THE BOTTOM OP 


THE SEA, AND OF CURRENTS» 


1 coaſts of the ſea may be diſtinguiſhed 

into three kinds, 1ſt, the elevated coaits, 
Which are rocks and hard ſtones, generally 
divided perpendicularly, and which riſe ſome- 
times to the height of 7 or 800 feet. 2d, The 
| low coaſts, ſome of which are almoſt level with 
the ſurface of the water, and others riſing with 
a moderate elevation, often bounded by rocks 
at the water's edge, forming ſhelves and 
| breakers, which render the approach to ſhore 
very difficult and dangerous. 3dly, Downs, 
which are coaſts formed by ſand which the ſea 
- accumulates, or brought or depoſited by 
J ¾ 
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rivers; theſe 9 17 form hills more or leſs 
elevated, according to the accumulated 
fand. 8 

The coaſts of Italy are bordered by ſeveral 
ſorts of marble and ſtone; theſe rocks appear 


at a diſtance as ſo many pillars of marble per- 


pendicularly divided. The coaſts of France 


from Breſt to Bourdeaux are almoſt ſurrounded 
with rocks juſt at the water's edge, which oc- 
caſion dangerous breakers. The coaſts of 
England, Spain, and many others, are alſo 
| bordered with rocks and hard tone ; excepting 
ſome parts which are made uſe of for bays, 
ports, and havens, 


The depth of water along the coaſts is in 
proportion to their elevation. The inequalities 


at the bottom of the ſea near the coaſts, corre- 
ipond alſo with the inequalities of the ſurface 


of the ground along the ſhore. A celebrated 


navicator has made the following obſervations 


on this ſubject. 


„have conſtantly remarked, that where the 
coaſts are defended by ſteep rocks, the ſea is 


there very deep, and feldom affords a pro- 
bability of anchoring; and, on the contrary, 
where the ground inclines from the coaſt to 
the lea, however elevated it may be further 


18! and | 
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inland, the bottom is 800d there, and conſe- 
quently admits of anchorage. 

According to the declivity of land, as it 
approaches the water's edge, ſo we generally 
find our anchor ground, and either approach 
or keep at a diitance from ſhore agreeable to 
the ſteepneſs of the land; for I never ſaw nor 
| heard of a coaſt where the land is of a conti- 
nual height, without ſome vallies lying inter- 
mixed with the high lands; they are the ſub- 
ſiding of low lands, and afford good anchoring, 
the earth being lodged deep under water; for 
this reaſon it is we find good harbours upon 
_ coaſts which abound with ſteep cliffs, becauſe 
the land has ſubſided between them. But where 
the declenſion from the hills is not within 
land but towards the main fea, as at Chili and 
Peru, and the coaſts are nearly perpendicular, 
as in the countries running from the Andes, it 
Is very deep and has ſcarcely any creeks or 
harbours. The coaſts of Galticia, Portugal, 
Newfoundland, the iſlands of Juan Fernando 
and St. Helena, &c. are ſomewhat ſimilar to 
thoſe of Peru, yet good harbours are not ſo 
ſcarce, as there is always good anchorage where 
there are ſhort ridges of land. In W the 
land under water ſeems to be exactly pro- 
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portioned to the riſing of the contiguous part 


above, and therefore where the land upon the 
| ſhores are ſteep, there is but little ſecurity for 
ſhips, they being very eaſily driven from their 


moorings ; yet although ſtcep cliffs denote this 
diſadvantage, they aſſure us of this benefit alſo, 


that we can fail cloſe to them with ſafety, be- 
| ſides being able to ſee them at a conſiderable 
_ diſtance ; whereas low lands are frequently 


not diſcovered until we are near, and always 


experience the hazard of running aground. 


This fact of good anchorage where the lands 


on the coaſt are low, might be illuſtrated by 


many inſtances in the bays of Campeachy, 
Honduras, Panama; the coaſts of Portobella, 

Carthagena, Guinea, California, China, Coro- 

mandel, &c. but going into particulars would 
be almoſt endleſs, as I very ſeldom found 
it otherwiſe than that deep waters and high 
ſhores went together, as well as low lands and 
ſmhallow ſeas.” 


The fact therefore of there being conſiderable 
mountains and other inequalities at the bottom 
of the ſea is fully confirmed by the obſervations 
of navigators. Divers alſo aſſure us, there 


are ſmaller incqualities formed by rocks, and 
that it is much the coldeſt in the vallics of 


the 
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the ſea. In general the depths in great ſeas, 
as we have already obſerved, increaſe propor- 
tionably to their diſtance from ſhore. By 
Mr. Buache's chart of that part of the ocean 
between the coaſts of Africa and America, and 
by the diviſions he has given of the ſea from 
Cape Tagrin to Rio-Grande, there appears to 
be ſimilar inequalities in the ocean to thoſe on 

land. That the Albrolhos, where there are 

| ſome rocks at the ſurface of the water, are 
only the tops of very large and lofty moun- 
tains, of which Dolphin ifland is one of the 
higheſt peaks. That the iſlands of Cape de 

| Verd are alſo the tops of mountains; that there 
are a great number of ſhoals in the ſea, which 
round the Albrolhos deſcend even to unknown 
depths. N „ 

With reſpect to the quality of the different 
ſoils which form the bottom of the ſea, as we 
muſt rely on divers and the plumb, we can ſay 
nothing exact or preciſe concerning it; we 
only know that there are parts covered with 

mud to a conſiderable thickneſs, on which 

anchors have no hold ; in theſe parts probably 
the mud of rivers are depoſited. In other 
parts are ſands ſimilar to thoſe on land. In 

Others are ſhells, heaped up together, madre- 


L 2 99 pores, 
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pores, corals, and other productions of inſects, 


which begin to unite and appear like ſtoncs; 


in others are fragments of ſtoncs, gravel, and 


oſten entire ſtones ard marble. For example, 


in the Maldivian iſlands the buildings are made 


of a hard ſtone weighed up from ſeveral fa- 


thoms under water. At Marſeilies very good 
marble is obtained from the bottom of the ſea, 
which ſo far from waſting and ſpoiling ſtone 
and marble, in our diſcourſe on minerals we 
ſhall prove they are formed and preſerved 


therein, whereas the ſun, earth, air, and rain 
water corrupts and deſtroys them. 


The bottom of the ſea muſt be compoſed of 
the ſame matters as our habitable land becauſe 


the very ſame ſubſtances are contained in the 
one as the other; places are found at the bot- 


tom of the ſea covered with ſhells, madrepores, 


and other productions of ſea matters, as we 


meet with on earth an infinity of quarries and 


banks of chalk and other matters replete with 
the ſame ſort of ſliells, madrepores, &c. ſo that 
in all reſpects the dry parts of the globe re- 


ſemble thoſe covered by the water, both in 


compoſition of matters, and Inequalities of the 


ſuperficies. 


It 
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It is to theſe inequalities at the bottom of 
the ſea we muſt attribute the origin of currents, 
for if the bottom was equal and level, there 
would be no other current than the general 
motion from eaſt to weſt, and a few others 
which might be cauſed by the action of the 
winds ; but a certain proof that moſt currents 
are produced by the flux and reflux, and di- 
reed by the inequalitics at the bottom of the 
ſea, 1s, that they regularly follow the tides, and 
change their direction at each ebb and flow. 
See Pietra della Valle on the ſubject of the cur- 
rents of the gulph of Cambay, and the accounts 
of all navigators, who unanimouſly aſſert that 
in thoſe parts where the flux and refiux of the 
ſea is the moſt violent the currents are alſo 
moſt rapid. | 
Therefore it cannot be doubted but that the 
tides produce currents whoſe direction alw ays 
anſwers that of the oppoſite hills and all moun- 
tains between which they flow. Currents 
produced by winds alſo follow the direction of 
thoſe hills which are under the water, ſeldom 
running oppoſite to the wind which produces 
them, any more than thoſe which are occa— 
| honed by the tides follow the direction of their 
| original cauſe, 


To 
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To give a clear idea of the productions of 
currents we ſhall firſt obſerve they are to be 


met with in every ſea, that ſome are rapid, and 
others flow; that ſome are of great extent, 
both in length and breadth, and others ſhort 
and narrow; that the ſame caufe, whether the 
wind or tides, which produces theſe currents, 


frequently gives to each of them a velocity and 


_ direction very different; that a north wind, 
for example, which thould give the water one 
general motion towards the ſouth, on the con- 
trary produces a number of currents, ſeparated. 
from each other, and very different both in ex- 


tent and direction; ſome flowing towards the 


ſouth „others ſouth-eaſt, and others ſouth-weſt ; 
ſome are very rapid, others ſlow ; ſome long 


and broad, others ſhort and narrow ; in fact, 
their motions are fo various that we have no 


idea left of their original cauſe. When a con- 
trary wind ſucceeds, all theſe currents take an 


oppoſite courſe, and follow in a contrary direc- 
tion, preciſely in the ſame manner as would be 
the caſe upon land between two oppoſite and 
adjacent hills, provided it was covered with 
water, as is ſeen at the Maldivia and all the 
iſlands of the Indian ſeas, where the currents 


run, and the winds blow, for ſix months in a 


contrary 
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contrary direction. The fame remark has been 
made on currents between ſhoals and ſand- 
banks. In general all currents, whether cauſed 


by the motion of flux or reflux, or the action 


of the wind, have the ſame extent and direction 
throughout their whole courſe, yet differ from 


each other in moſt reſpects which can proceed 


only from the inequalities of the hills, moun- 


a current is a river, the breadth of which is 


tains, and vallies at the bottom of the ſea, it 


being certain that the current between two 
iſlands follows the direction of the coaſts; and ; 
the ſame is obſervable between banks of ſand, 
ſhoals, &c. we mult therefore look on the 
hills and mountains of the bottom of the ſea 
as banks which direct the current ; and hence 


determined by that of the valley through which 


— 


it flows: its rapidity depends on the force 
which produces it, combined with the breadth 
of the interval through which it muſt paſs ; 
and its direction is traced by the poſition of the 
hills and inequalities between which it muſt 
take its courſe. | EI 
We ſhall now give a reaſon for the ſingular 
correſpondence between the angles of moun- 
tains and hills, which are to be met with in 


every part of the w orld. We have already 


remarked 


formerly covered by the ſea, and formed by the 
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remarked that when a river, &c. forms an 


elbow, one of the borders forms on one {ide a 


projection inland, and the other forms a point 
from land, and that through all the ſinuoſities 


of their courſe this correſpondence is always 
found. This fact is founded on the laws of 


hydroſtatics. It would be caſy to demonſtrate 


the cauſe of this effect; but it is ſufficient that 
it is general and eri known, and that 
all the world may be convinced of it by their 
own eyes, that when the banks of a river 
forms a projection inland to the left hand, the 
other ſhore forms a projection from land to 


rhe right. 


Hence the currents of the ſea malt be 
looked upon as great rivers, ſubje& to the 


fame laws as thoſe on land, and will, like them, 
form in the extent of their courſe many ſinuo- 


lities, whoſe projections or angles will corre- 
{pond ; and as the banks of currents are hills 
and mountains, above or below the ſurface of 
the water, they will have given theſe eminences 


the ſame form as is remarked on the ſhores of 


rivers; therefore we muſt not be aſtoniſhed 
that our hills and mountains, which have been 


ſediments which the waters have left, ſhould, 
ee a by 
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by the motion of its currents have taken this 
regular figure, and all the angles are alter- 
nately oppoſite: they have been the ſhores of 
the currents of rivers of the ſea, and have 
therefore neceſſarily taken a figure and direction 
ſimilar to thoſe of the ſhores. of the 1 rivers of 
FF 
This alone, independent of the other proofs 
we have given, would be ſufficient to evince 
that the earth of our continent, and iſlands, 
have been covered with waters of the ocean, 
and doubtleſs throws great light upon the 
Theory which I have endeavoured to prove 
well founded; for it was not ſufficient to have 
proved that the ſtrata of the earth were formed 
by the ſediments of the ſea ; that the mountains 
were elevated by the ſucceſſive accumulation 
of ſuch ſediments; and that they were com- 
poſed of ſhells and other marine productions; 
but it required alſo a reaſon why the angles of 
mountains ſo exactly correſpond ; this could 
only be done by an inveſtigation into the real 
cauſe, which had not hitherto been attempted» 
and which being united with the reſt, forms a 
body of proofs as complete as may be had in 
phyſics, and eſtabliſhes my Theory to be found- 
ed on facts, independent of all hy potheſis. 
VOL, i.. M The 
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remarked that when a river, &c. forms an 
| elbow, one of the borders forms on one {ide a 
projection inland, and the other forms a point 
from land, and that through all the ſinuoſities 
of their courſe this correſpondence is always 
found. This fact is founded on the laws of 
hydroſtatics. It would be eaſy to demonſtrate 
the cauſe of this effect; but it is ſufficient that 
it is general and univerſally known, and that 
all the world may be convinced of it by their 
own eyes, that when the banks of a river 
forms a projection inland to the left hand, the 
other ſhore forms a projection from land to 
the right. 

Hence the currents of the ſea muſt be 

looked upon as great rivers, ſubje& to the 
| fame laws as thoſe on land, and will, like them, 
form in the extent of their courſe many ſinuo- 
lities, whoſe projections or angles will corre- 
tpond ; and as the banks of currents are hills 
and mountains, above or below the ſurface of 
the water, they will have given theſe eminences 
the ſame form as is remarked on the ſhores of 
rivers; therefore. we muſt not be aſtoniſhed 
that our hills and mountains, which have been 
tormerly covered by the fea, and formed by the 
ſediments which the waters have left, ſhould, 
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by the motion of its currents have taken this 
regular figure, and all the angles are alter- 
nately oppoſite : they have been the ſhores of 
the currents or rivers of the fea, and have 
therefore neceſſarily taken a figure and direction 
ſimilar to thoſe of the ſhores of che rivers of 
the earth. 

This alone, independent of the other prbelt 
we have given, would be ſufficient to evince 
that the earth of our continent, and iſlands, 
have been covered with waters of the ocean, 
and doubtleſs throws great light upon the 
Theory which I have endeavoured to prove 
well founded; for it was not ſufficient to have 
proved that the ſtrata of the earth were formed 
by the ſediments of the ſea ; that the mountains 
were elevated by the ſucceſſive accumulation 
of ſuch ſediments; and that they were com- 
poſed of ſhells and other marine productions; 
but it required alſo a reaſon why the angles of 
mountains ſo exactly correſpond ; this could 
only be done by an inveſtigation into the real 
_ cauſe, which had not hitherto been attempted» 
and which being united with the reſt, forms a 
body of proofs as complete as may be had in 
phuyſics, and eſtabliſhes my Theory to be found- 
ed on facts, independent of all hypotheſis, e 
VOL, 11. LD The 
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The principal currents of the ocean are 
thoſe obſerved in the Atlantic ſea, near Guinea. 


They extend from Cape Verd to the Bay of 
Fernandes. Their motion is from weſt to 
eaſt ; that is contrary to the general motion of 


the ſea. Theſe currents are ſo rapid that veſſels 
fail in two days from Moura to Rio de Benin, 
2 courſe of 150 leagues; but they require fix 
or ſeven weeks to return; nor would it be 
poſſible to get out of theſe climates if advantage 
was not taken of the tempeſtuous winds which 


ſuddenly riſe in them; but there are entire 


ſeaſons during which veſſels cannot fir, the ſea 
being continually calm, excepting what ariſes 
from the currents, which are always directed 
towards the coaſts, and never extend more 
than 20 leagues from ſhore. Near Sumatra 


there are rapid currents, which flow from ſouth 
to north, and which probably formed the gulph: 
at Malacca, There are allo conſiderable cur- 


rents between Java and Magellan, the Cape of 


Good Hope and the iſland of Madagaſcar, 
_ eſpecially on the coaſt of Africa, between 
Natal and the Cape. In the Pacific ſea, on 


the coaſt of Peru, and the reſt of America, 
the ſea moves from ſouth to north, and a ſouth 


wind continually blowing there ſeems to be 


the 
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the cauſe. The like motion is obſerved on 
the coaſts of Brazil; from Cape St. Auguſtine 
to the Antilles; „ from the mouth of the Ma- 
nilla trait to the Phillipine iſlands; and i in the 
port of Kubuxiu at Japan®  _ 
There are violent currents in the ſea adjacent 
to the Maldivian iſlands; and between thoſe 
iſlands, theſe currents flow, as already obſerved, 
_ conſtantly for ſix months from eaſt to weſt, 
and during the other ſix months they follow the 
direction of the monſoons, and it is probable 
they are produced by thoſe winds. 
Me ſpeak here only of currents, whole ex- 
tent and rapidity are very conſiderable, for in 
every ſea there are an infinity of currents, 
though of no great importance. The flux and 
reflux, the winds, and all other cauſes which 
agitate the waters, produce currents, more or 
| leſs perceptible, in different parts. We have 
obſerved that the bottom of the ſea, like the 
ſurface of the earth, is overſpread with moun- 
tains, interſected with inequalities, and di- 
vided by banks of ſand. In all mountainous 
places, currents will be violent; in all places 
where the bottom of the ſea is level they 
will be almoſt imperceptible 3 the rapidity * 
e the 


* See Varen. 83 page 140. 
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the current will increaſe in proportion to the 
obſtacles the water meets with, or rather 
to the contraction of the ſpaces through which 
they incline to pals. Between two chains of 
mountains, the current will be ſo much the 
ſtronger as the mountains are near. It will be 
the ſame between two banks of ſand, or two 
neighbouring iſlands, It is alſo remarked in 
the Indian ocean, which is divided with an in- 
finity of iſlands and banks, there are rapid 
currents throughout, which render the naviga- 
tion of that ſea dangerous, 
[t 1s not inequalities at the bottom of the 
ſea alone which form currents, but the coaſts 
themſelves have a ſimilar effect, as the water 
is repelled at greater or leſſer diſtances ; this 
zepulſion of the waters is a kind of current 
which circumſtances can render continual 
and violent; the oblique poſition of a coaſt, 
the vicinity of a bay, or of ſome great river, 
a promontory, in one word, every particular 
obſtacle which oppoſes the general motion, 
will always produce a current. Now, as no- 
thing 1s more irregular than the bottom and 
borders of the ſea, we mult ceaſe from being 


ſurpriſed at the great number of currents which 
very w. here appear. 


All 
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All currents have a determinate breadth, 
which depends on that of the interval between 
the two eminences which ſerves it for a bed. 


The currents flow into the fea as rivers flow 
on land, and they produce ſimilar effects. 


They form their beds, and give to eminences 


correſponding angles. In one word, it is theſe 


currents which hollowed our vallies, formed 


our mountains, and gave to the ſurface of the 
earth, when it was under water, ag bm it 


now Tr etains. ; 
If any doubt of the correſpondence of the 


angles of mountains remains, I appeal to the 
ſight of every man who makes the obſervation. 

Every traveller, with the ſmalleſt attention, 
will perceive that the oppoſite ſides of a hill 
exactly correſpond. Whenever the hills to the 

_ right of the valley form a projection, thoſe op- 
poſite recede to the left, Theſe hills have alſo 
nearly the ſame elevation, and it is very rare 


to ſee any great inequality of height in the two 


hills ſeparated by a valley. I can aſſert, that - 


the more I have looked on the circumference 
and height of hills the more I have been con- 


vinced of the correſpondence of the angles, 
and of the reſemblance they have with the beds 


1 4 bender of rivers; ; and it is by reiterated 


obſervations = 
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obſervations in this ſurpriſing regularity and 
reſemblance that my firſt ideas of this Theory 
of the earth aroſe, Let us add to theſe ob- 
ſervations that of the parrellel and horizonta} 
ſituation of the ſtrata, that of the ſhells being 
diſperſed throughout the earth, and incorporated 


in every matterz and it muſt be admitted, 


that, on a ſubject like this, we cannot have a 


greater degree of probability. 


ARTICLE XIV. 


OF REGULAR WINDS» 


N OTHING can appear more irregular 


and variable than the force and direction 
of winds in our climates ; but there are coun- 


tries where this irregularity is not ſo great, 


and others where the winds conſtantly blow 
in one direction, and with almoſt the ſame de- 
gree of nach, bon 


F 
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Although the motion of the air depends on a 
great number of cauſes, there are nevertheleſs 
principle ones, of which it is difficult to eſti- 
mate the effects, becauſe of the modifications 
from ſecondary cauſes. The moſt powerful 
cauſe is the heat of the ſun, which produces 
ſucceſſively a conſiderable rarefaCtion in differ- 


ent parts of the atmoſphere, and gives riſe to 
an eaſt wind that conſtantly blows between the 


tropics, where rarefaction is the greateſt. 

The force of the ſun's attraction, and even 
that of the moon, on the atmoſphere, are incon- 
ſiderable in compariſon with that juſt men- 
tioned; it is true, this force produces in the ait 
a motion ſimilar to that of the flux and reflux 
in the ſea, yet it muſt not be ſuppoſed that the 


air, becauſe it has a ſpring, and is 800 times 
lighter than water, receives, by the action of 


the moon, a more conſiderable motion than that 


of the waters of the ſea; for the diſtance of the 


moon being the ſame, a ſea of any fluid mat- 
ter, will have nearly the ſame motion, becauſe 
the force which produces it penetrates the 
matter, and is proportional to its quantity; thus 


a ſea of water, air, or quickſilver, would ele- 
vate itlelf nearly to the ſame height, by the 


action of the ſun and moon; hence we ſee that 


the 
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the influence of the planets in the atmoſphere 


is not conſiderable, and althouigh it muſt cauſe 


a flight motion of the air from eaſt to weſt, 
this motion is inſenſible in compariſon with 


that produced by the heat of the ſun, but as 


the rarefaction will be always greateſt when the 
ſun is at the zenith, the current of air muſt 
follow the ſun, and form a conſtant wind from 


eaſt to weſt, This wind blows continually 


over the ſea in the torrid zone, and in moſt parts 
of the land between the tropics; it is this 
wind we feel at the ſun's riſing ; and, in gene- 


ral, the eaſt winds are more frequent and im- 


petuous than the weſt ; this general wind from 


_ eaſt to weſt extends even beyond the tropics, 
and blows ſo conſtantly in the Pacific ſea, that 


veſſels which fail from Acapulco to the Philip- 


pines, perform their voyage, which is more 


than 2700 leagues, without any riſque, and al- 


moſt without any need of directing their courſe, 

In the Atlantic, between Africa and Brazil, 
this wind is alſo conſtant : it is felt alſo be- 
tween the Philippines and Africa, but not in 


fo conſtant a manner, by reaſon of the iſlands, 
and different obſtacles that are met with in 
that ſea; for during the months of January; 

February, March, and April, it blows between 


8 
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me Mozambique coaſt and India, but during 


the other months, it gives place to different 


winds: and although this caſt wind is leſs felt 


on the coaſts than in the open fea, and til]. 


leſs in the middle of continents than on the 
coalts, nevertheleſs there are places where it 
blows almoſt continually, as on the eaſt coaſts 


of Brazil, on the coaſts of Loango, in Africa, 


&c. e 
This eaſt wind continually blowing under 

the line, is the cauſe that, ſailing from Europe 

to America, the courſe of the veſlel is directed 


from the north to the ſouth, along the coaſts of 


Spain and Africa, to within 20 degrees of the 


equator, where this eaſt wind is met with, which 


carries them directly to the coaſts of America. 


The voyage from Acapulco to the Philippine 


iſlands is mace in two months by the favour of 


this eaſt wind; but the return from them to 


Acapulco is longer and more difficult. At 28 


or 20 degrees on this coaſt from the line, the 


weitern wind is nearly as conſtant, which is 


the reaſon that veſſels returning from the Faſt 
Indies to Europe do not follow the ſame track 


as in going; thoſe from New Spain ſail north 


along the coaſts till they arrive at the Havan- 
nah, and from thence they continue northward 


oy os 
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until they meet with the weſterly winds which 


carries them to the Azores, and afterwards to 
Spain. So likewiſe in the South Sea, thoſe 
which return from the Philippines, or China, 


to Peru or Mexico, fail north as far as Japan, 


and navigate under that parallel to a certain 


_ diſtance from California, from whence, coaſt- 


ing along New Spain, they arrive at Acapulco. 
Theſe winds do not always blow from one 
point, but in general from the ſouth-caſt from 
April to November, and from the north-cat? 
from November to April, 


The caſt wind by its action increaſes the 
general motion of the ſea from eaſt to weſt; it 


alſo produces currents which are conſtant, 
| ſome flowing from eaſt to weſt, others from 
velt to caſt ; and from the caſt to the fouth- 


Weſt or north; weſt following the direction of 
| the eminences and chains of mountains at the 
bottom of the ſca, the vallies that divide them 
ſerving as channels to theſe currents. The al- 
ternative winds which blow ſometimes from 
the eaſt, and ſometimes from the ſouth, pro- 
duce alſo currents which change their direction 


at the ſame time with theſe winds. 
The winds which blow continually for ſome 
mi wuths, are generally followe ed by contrary 
winds 
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winds, and therefore mariners are obliged to 
wait for that which is favourable to their 
voyage. When theſe winds change, a calm or 
dangerous tempeſt generally enſues, and which 


continues for ſeveral days, ſometimes a month, 


and has been known for more than two. 


Theſe general winds cauſed by the rarefac- _ 


tion of the atmoſphere, are differently combin- 


ed and modified by different cauſes in different 


climates. In that part of the Atlantic, under 
the temperate zone, the north wind blows 
almoſt conſtantly during the months of Octo- 
ber, November, December, and January, 
| which makes thoſe months the moſt favourable 


to embark from Europe to India, in order to 


paſs the line by the aid of theſe winds ; and it 


is known by experience, that ſhips which quit 


| Europe in the month of March frequently do 
not arrive ſooner at Brazil than thoſe which 


ſail in the October following. The north 
wind almoſt continually reigns during winter 


in Nova Zembla, and other northern coaſts. 


The ſouth wind blows during the month of 


July at Cape de Verd, when the rainy ſeaſon, 


or winter of theſe climates ſets in. At the Cape 
of Good Hope the north-weſt wind blows 
during the month of . At t Patras - 


N2 in 
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in the Eaſt-Indies, the north-weſt wind blows h 
during the months of November, December, v 
and January, and produces heavy rains; but v 
the eaſt wind blows during the other nine & 
months. In the Indian ocean, between Africa t 
and India, as far as the Malacca iſlands, the A 
monſoons reign from eaſt to weſt from January KY 1 


to the beginning of June, the weſt winds begin ] 
in the months of Auguſt or September; during S |; { 
the interval of June and July there are dread- | 0 
ful tempeſts generally from the north winds ; 5 
but on the coaſts theſe winds vary much more 7 
than 1 in the open ſea. t 


In the kingdom of Guzarat, and on the M-- 1 
coaſts of the neighbouring ſea, the north = 
winds blow from March till September, and 5 
during the other months ſouth winds almoſt Þ 
always reign, The Dutch, to return fm 1 
Java, generally ſet ſail in the month of January | | 
or February when they have the aſſiſtance of an | 


_ eaſterly wind, which is felt as far as the 18th = a 
degree of South latitude, afterwards they meet | 
with the ſouth winds which carry them to 
St. Helena *. 
There are regular winds produced by the 
melting of ſnows, which the ancient Greeks 
have 


* Sec Varen, Geography, gener. cap. 20. 
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have noticed. During ſummer a north-eaſt 


wind, and in winter one from the ſouth-eaſt 


were noticed in Greece, Thrace, Macedonia, 


the Egean ſea, and as far as Egypt and Africa ; 
the ſame kind of winds have been remarked 


at Congo, at Guzarat, and at the extremity of 
Africa, which are all produced by the melt- 
ing of the ſnows. The flux and reflux of the 
fea alfo produce regular winds which remain 


only a few hours, and in many places winds 
are obſerved to blow from the land during 
night, and from the ſea during the day, as on 
the coaſts of New Spain, Congo, the Haven- 
nah, &c. ne 


The north winds are pretty regular in the 


polar circles; but the nearer we approach the 


equator, the weaker they become; a Circui- 
ſtance equally common to the two poles. 


In the Atlantic and Ethiopian ocean within 
the tropics there is an eaſt wind which blows 
all the year without any conſiderable variation, 
excepting ſome few ſmall places, where it 
changes according to circumſtances and the 


polition of the coaſts. Firſt, near the coaſts 
of Africa, having paſſed the Canary iſlands, 
about the 28th degree of north latitude, a freſh 


wind blowing from the north-eaſt or north- 
= north- 


— ” 
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north-eaſt, is ſure to be met with ; this wind 
accompanies the veſſels to the 10th degree of 
the ſame latitude, about roo leagues from the 
coaſt of Guinea, where at the 4th degree north 
latitude they meet with calms and tornadoes. 
_ Secondly, in going to America by the Caribbee 
iſlands, this wind is found to veer more and 
more to the eaſt, in proportion as they approach 
the coaſt. Thirdly, the limits of theſe variable 
winds in the Atlantic, are greater on the Ame- 
rican coaſts than on thoſe of Africa. A ſouth 
or ſouth-weſt wind blows continually all along 
the coaſt of Guinea for a ſpace of 500 leagues 
from Sicrra Leona to the iſland of St. Thomas; 
the narroweſt part of that ſea is from Guinca 
to Brazil, being not more than 50 leagues 
acroſs. Nevertheleſs, ſhips which ſail from 
Guinea do not direct their courſe ſtrait to 
Brazil, eſpecially when they fail in the months 
of July and Auguſt, for the purpoſe of taking 
advantage of the ſouth-eaſt winds which reigns 
at that time *. 

In the Mediterranean the eaſt wind blows 
from the land in the evening at the ſun's letting, 
and the weſt wind from the ſea at its riſing in 
the morning. The ſouth wind, which is com- 

Fs TO monly 


* Ste Abricg. Phil. Tran. vol. 1T, page 129. 
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monly attended with rains, and which general- 
ly blows at Paris, Burgundy, and Champagne 
about the beginning of November, gives place 
to mild and temperate breezes that produce 


that fair weather vulgarly called the ſummer 


of St. Martin's. 5 
Doctor Liſter pretends that the eaſt wind 


that blows between the tropics all the year, is 


produced by the vapour of the plant called ſea 
lentil, which is extremely plentiful in thoſe 
climates, and that the difference of the winds 
on the land proceeds only from the different 
diſpoſition of the trees and foreſts, and he very 
ſeriouſly gives this ridiculous imagination for a 
cauſe of the wind, by ſaying that at noon the 
wind is {trongeſt becauſe the plants are hotter 
and reſpire the moſt, and that it blows from ea{t 


to welt, becauſe all plants, ſomewhat like ſun- 


flowers, turn and reſpire with the ſun. 
Other authors have mentioned the motion 
of the earth on its axis as the cauſe of this 
wind; this opinion is ſpecious; and every per- 
ſon even but little initiated in mechanics mult 
comprehend, that no fluid which ſurrounds 
the earth can have a particular motion from 
the rotation of the globe; that the air can 
have no other motion than that of the carth, 


and 


„ 
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and that all turning together at one time, this 


Totative motion muſt be as inſenſible in the 
atmoſphere, as it is on the ſurtace of the 


earth. 
The principal cauſe of the winds, as we 


have obſerved, is the heat of the ſun ; on this 


ſubject we refer to Halley's Treatiſe in Phil. 


'Frani, All cauſes which occaſion rarefaction 


or condenſation in the air will produce winds, 
whoſe directions will be oppoſite to the places 
where is the greatelt rarefaction or condenſa- 
tion. 
The preſſure of the clouds, the exhalations 
of the earth, the inflammation of meteors, &c. 


are cauſes which alſo produce conſiderable agi- 


tations In the atmoſphere. Each of theſe cauſes 


combining in different manners, produces dif- 


ferent effects. It appears to me, therefore, a 
vain attempt to aſſign a theory of the winds ; 


for which reaſon { ſhall limit myſelf to the 


udy of their hiſtory. 


If we could have a courſe of 1 


on the direction, power, and variation of the 


wind in different climates; if this courſe of 


obſervations was exact and extenſive enough 
for us to perceive the reſult of theſe viciſſitudes 


Of the air in every country, we ſhould arrive 


at 
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at that degree of knowledge, from which at 
preſent we are very remote; but a ſhort time 
has paſſed ſince meteorological obſervations have 
been made, and probably much more will paſs 


before we know how to employ the reſults of 


them, although they are the only means that 
we have to arrive at ſome poſitive knowledge 
on this ſubject. _ 
On the ſea the winds are more regular than 
In land, becauſe the ſea is an open ſpace in 
which nothing oppoſes their direction, while 
on land, mountains, foreſts, and towus, form 


obſtacles which change their courſe. Winds 
reflected by the mountains are often as im- 


petugus as in their firſt direction: theſe winds 


2re very irregular, becauſe their courſe Gepends 


on the ſize, height, and ſituation of the moun- 


_ tains which reflect them. The fea winds 
blow with greater power than the land winds, 
are not ſo Fe and laſt longer. Lind 


winds, however violent, have moments of re- 
miſſion, and ſometimes of quiet, but at fea their 


currents are conſtant and continual, without 


any interruption. 


In general, on the ſea the caſt wind, and 
thoſe which come from the poles, are ſtronger 
VOL. II. O than 
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and that all turning together at one time, this 
rotative motion mult be as inſenſible in the 


atraoſphere, as it is on the ſurface of the 


earth. 
The principal caute of the winds, as we 
| have obſerved, is the heat of the ſun ; on this 
ſubject we refer to Halley's Treatiſe in Phil. 
Tranſ. All cauſes which occaſion rarefaction 
or condenſation in the air will produce winds, 
whoſe directions will be oppoſite to the places 
where is the greateſt rarefaction or condenſa- 
Noth 
The preſſure of the clouds, the exhalations 
of the earth, the inflammation of metcors, &c. 
are cauſes which alſo produce conſiderable agi- 


tations in the atmoſphere. Each of theſe cauſes 


combining in different manners, produces dif- 
ferent effects. It appears to me, therefore, a 


vain attempt to afſign a theory of the winds; 


for which reaſon 1 ſhall limit myſelf to the 


Rudy of their hiſtory, _ | 

If we could have a courſe of obſervations 
on the direction, power, and variation of the 
wind in different climates; if this courſe of 
obfervations was exact and extenlive enough 
tor us to perceive the reſult of theſe viciſſitudes 
04 the air in every country, we ſhould arrive 
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at that degree of knowledge, from which at 
preſent we are very remote but a ſhort time 
has paſſed ſince neteotdogient obſervations have 
been made, and probably much more will paſs 
before we know how to employ the retults of 
them, although they are the only means that 
we have to arrive at ſome poſitive knowledge 
on this ſubject. 
On the ſea the winds are more regular than 
an land, becauſe the ſea is an open {pace in 
which nothing oppoſes their direction, while 
Gn land, mountains, foreſts, and towas, form 
obſtacles which change their courſe, Winds 
reflected by the mountains are often as im- 
petugus as in their firſt direction: theſe winds 
ere very irregular, becauſe their courſe depends 
on the Zz e, height, and ſituation of the moun- 
tains which reflect them. The ſea winds 
blow with greater power than the land winds, 
are not fo variable, and laſt longer. Lund. 
winds, however violent, have moments of re— 
miſſion, aud ſometimes of quiet, but at fea their 
currents are conſtant and continual, without 
any interruption. 
n general, on the ſea the caſt wind, and 
thoſe which come from the poles, are ſtronger 
„ol, II. O | than 
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than the weſt, and thoſe which proceed from 


the equator. On the land, the weſt and ſouth 


winds are more or leſs violent, according to 


the ſituation of the climates, In ſpring and 
autumn all winds are more violent than in 


ſummer or winter, and for theſe reaſons ; firſt, 


in ſpring and autumn are the higheſt tides; and 


_ conſequently, the winds that theſe tides produce, 


are moſt violent at thoſe ſeaſons ; ſecondly, the 
motion which the actions of the ſun and moon 


produce i in the air is alſo preater in the ſeaſon 


of the equinoxes : thirdly, the melting of the 


fnows in ſpring, and the condenſation of the 
vapours that the ſun raiſes during ſummer, 


which refal in plentiful rains tuning autumn, 


produce, or at leaſt increaſe the wind: fourthly, 


the change from heat to cold, or from cold to 
heat, cannot be made without increaſing and 


diminiſhing conſiderably the volume of air 
which alone muſt produce very high winds. 

Contrary currents are often obſerved in the 
air; ſome clouds move in one direction, while 
others, which are higher or lower, move in a 
directly oppoſite one; but this contrariety of 
motion does not remain, being commonly pro- 


duced by the reſiſtance of ſome large clouds 


that 
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that force the wind into another courſe, but 


which returns again as ſoon as the obſtacle is 
diſſipated. | 


The winds are more violent in mountainous 


places than in plains, and increaſe until we 


reach the common height of the clouds, that 


is to lay, to about one quarter, or one third of a 
league perpendicular height; beyond that height 


the ſky is generally ſerene, at leaſt during the 


ſummer, and the wind gradually diminiſhing. 


It is even aſſerted to be quite inſenſible at the 


ſummit of the higheſt mountains; but theſe 


ſummits being covered with ſnow and ice, it 


is natural to ſuppoſe that this region of air is 
agitated by the wind when the ſnow falls, and 


only during ſummer that the winds are not to 
be perceived. In ſummer, the light vapours 


Which are raiſed above the ſummit of theſe 
mountains fall in the form of dew, whereas in 
winter they condenſe, and fall in ſnow or ice, 
which in winter may raiſe conſiderable winds, 


even at that height. 


A current of air increaſes in 1 velocity where 


the ſpace of its paſlage is ſtraightened : the 
ſame wind which was moderate in an open 


plain becomes violent in paſſing through a 
narrow paſſage in a mountain, or between two 
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lofty buildings; and its moſt violent action is 
at the top of theſe ſtrutures or mountains, for 
air being compreſſed by theſe obſtacles, its den- 
ſity and maſs becomes increaſed, and as the 
velocity remains, the force or momentum of 
the wind, naturally becomes much ſtronger. 
This is the cauſe that near a church or a caſtle 
the winds ſeem to be ſtronger than at a diſtance 
from them. I have often remarked, that the 
wind reflected from a lone building is more 
violent than the direct wind which produced 
it. This can only be occaſioned by the im- 
pelled air being compreſſed againſt the build- 
ings, and by that means adds to its force. 
The denſity of the air being greateſt at the 
ſurface of the earth, we might be led to imagine 
that the greateſt action of the wind ſhould be 
there alſo; and J indeed think this is really the 
caſe when the ſky is ſerene ; but when it is 
covered with clouds, the moſt violent action of 
the wind is at the height of theſe clouds, which 
generally fall in rain or ſnow. The ftrength 
©; the wind, therefore, muſt be eſtimated, not 
only by the velocity, but alſo by the denſity of 
the air, for it will often happen, that one wind, 
which ſhall have no more velocity than another, 
will, nc eve.thelels, root up trees, and overturn 

: buildings; 


— — ùà— — — — — — —— — — —— 


buildings, only from the air impelled by this 
wind being denſer; and this evinces the imper- 
fection of the machines invented to meaſure 
the velocity of the wind. 
Particular winds, whether direct or reflected, 
are more violent than general ones. The in- 


terrupted action of land-winds depends on the 
compreſſion of the air, which renders each 


blaſt much more violent than if the wind 


blowed uniformly. A ſtrong continued wind 
never occaſions ſuch diſaſters as the rage of 
thoſe produce which blow, as it were, by fits; 


but we ſhall give examples thereof 1 in the fol- 
lowing article, 

We may conſider the winds, and their diree- 
tions, under general points of view, from which 
poſſibly we may derive uſeful inſtructions; for 
example, we might divide the winds into 


zones. The eaſt wind, which extends to 
about 25 or 30 degree: on cach fide the equa= _ 
tor, exerts its action round the globe in the 
torrid zone; the north wind almoſt always as 
conſtantly in the frigid zones. Therefore it 


may be ſaid that the eaſt wind occupies the 


torrid Zone, the north wind the frigi] zones, 
and with reſpect to the temperate zone, the 


winds which reign there are merely currents 


of 
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of air, produced by thoſe two winds whoſe 
direction tends to the eaſtern points. With 
reſpect to the weſterly winds, which often 
reign in the temperate Zones, both in the Pa- 
cific and Atlantic oceans, they may be re- 
garded as winds reflected by the lands of Aſia 
0 America, deriving their origin from the 
eaſt and north winds. — 

Although we have ſaid that, aeacraly ſpeak- 
ing, the eaſt winds reign around the globe to 
how 25 or 30 degrees on each fide the equa- 
tor, it is nevertheleſs certain, that in ſome 
parts they do not extend fo far, and their di- 
reQion is not always from eaſt to weſt, for on 
this fide the equator it is eaſt-north-eaſt, and 
beyond the equator it is eaſt-ſouth-eaſt, and 
the further we remove from the equator, the 
more the direction is oblique. The equator is 
the line under which the direction of the wind 
from eaſt to weſt is the molt exact; for ex- 
ample, in the Indian ocean, the general wind 
irom caſt to welt ſcarcely extends beyond 15 


degrees. Sailing from Goa to the Cape of 


{300d Hope, this wind 1s not felt till we have 
paſt the equator ; but after arriving at the 12th 
Cegree ſouth latitude, it continues to the 28th 


degree. In the tea which divides Africa from 
| America, | 
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America there is an interval from the 4th de- 
gree north latitude to the 10th or 11th degree 
ſouth, where this general wind is not perceiv- 
able; but beyond the roth or LIth degree it 
reigns as far as the Zoth. 
| There is alſo much exception with regard to 
the trade winds, whoſe motion is alternative. 
Some remain a longer or ſhorter time, others 
extend to greater or leſs diſtances; others are 
more or leſs regular, and more or leſs violent. 
Varenius ſpeaks thus of the principal pheno- 
mena of theſe winds. In the ocean between 
| Africa and India, as far as the Malaccas, the 
eaſt winds begin to reign in January and laſt to 
the beginning of June; in Auguſt or Septem- 
ber the weſt winds begin and continue during 
three or four months. In the interval of theſe 
monſoons, that is from the end of June to the 
beginning of Auguſt, there is no'wind on that 
ſea, but they have violent ſtorms which come 
from the north. 

T heſe winds are ſubject to the greateſt va- 
riations near the land, for ſhips cannot depart 
from the Malabar coaſt, nor other weſtern 
ports on the coaſts of the peninſula of India, 

to ſail to Africa, Arabia, or Perſia, but from 
January to April or May 3 for from the end of 
May, 
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May, and during the months of June, July and 
Auguſt, there are ſuch violent tempeſts from the 
north or north-eaſt that ſhips are not able to 
| keep the ſea. On the other fide of this penin- 
ſula, in the ſea which bathes the Coromandel 
coaſt, theſe tempeſts are not known. 
To ſail from Java, Ceylon, and many 
other places, to the Malacca iſlands, th2 month 
of September is the moſt proper time, becauſe 
the weit wind begins to blow in theſe parts; 
nevertheleſs, at 15 degrees ſouth of the equa- 
tor we loſe this weſt wind and meet with the 
general winds, which blow ſouth-eaſt; To fail 
from Cochin to Malacca they depart in March, 
becauſe the weſt winds begin to blow at that 
time; therefore theſe weſterly winds blow at 
different times in different parts of the Indian 
ſea; and it is neceſſary to fail at different pe- 
riods in going from Java to the Malaccas, 
from Cochin to Malacca, from Malacca to 
China, and from China to Japan. 
« At Banda, the weſt winds finiſh at the end 
of March, calms reign during April, in May 
the eaſt winds begin again with great violence. 
At Ceylon the weft winds begin about the 
middle of March, and remain till the begin- 
ning of October, when the eaſt or rather north- 
- 8 . eaſt 
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eaſt wind returns. At Madagaſcar, from the 
middle of April to the end of May, the north 
and north-weſt winds are conſtant ; but in Fe- 
bruary and March, the eaft and ſouth winds 
reign, Fron Madagaſcar tothe Cape of Good 
Hope, the north and collateral winds blow 
during March and April. In the Gulph of 
Bengal, the ſouth wind prevails after the 20th 
of April; before which time the ſouth-weſt, or 
north-weſt winds are predominant. The weſt 
wind is allo violent in the ſea of China, in 
June and July, which is likewiſe the moſt ſuit- 
able ſeaſon to go from China to Japan; but to 
return from Japan to China, February an! 


March are preferred, becauſe the caſt or north= 


ealt winds prevail. 

« There are winds which may be regarded 
as peculiar to certain coaſts ; ; for example, the 
ſouth wind is almoſt continual on the coaſts of 
Chili and Peru; it begins at the 46th degree 
ſouth latitude, and extends beyond Panama, 
which renders the voyage from Lima to Pa- 
nama much eaſier performed than the return. 
The weſt wind blows continually on the Ma- 
gella..ic coaſts, and in the ſtraits of Le Maire. 
The north and north-weſt winds almoſt con- 
tinually reign on the Malabar coaſt, The 
Vor. II. P north- 
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north-weſt wind is very frequent on the coaſt 
of Guinea. The weſterly winds reign on the 
coaſts of Japan, in the months of November 
and December.” DO at 
| The alternative, or periodical winds, which 
ve have juſt been ſpeaking of, are ſea winds ; 
but there are alſo land winds which are pe- 
riodical, and return either at a certain ſeaſon, 
or in certain days, or even at certain hours; 
for example, on the Malabar coaſt, from Sep- 
tember to April a land wind blows from the 
eaſtern ſide; it generally commences at mid- 
night, and finiſhes at noon, and is not felt be- 
| yond 12 or 15 leagues from the coaſt; and 
from noon till midnight, a gentle wind blows 
from the weſt. On the coaſt of New Spain, 
in America, and on that of Congo, in Africa, 
land winds reign during the night, And ſea winds 
during the day. At Jamaica, the winds blow 
from all parts of the coaſt at once during the 
night, and therefore veſſels cannot go in, nor 
depart from it with ſafety, but in the day time. 
In winter, the port of Cochin is not to be 
entered, nor can any veſſel quit it, becauſe the 
winds blow with ſuch impetuoſity, that ſhips 
cannot remain at ſea; and beſides the weſt 
winds which blow with ſuch tury, bring to 
FE HE 
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che mouth of the river fo great a quantity of 
ſand as prevents the poſſibility of ſhips of any 
ſize from entering it during fix months of the 


year: but the eaſt winds which blow during 


the other fix months, repel theſe ſands, and 
render the entrance of the river free. At the 


ſtrait of Babel-mandel there are ſouth-eaſt 


winds which reign throughout the ſeaſon, and 


are always fucceeded by north-eaſt, At St. 


Domingo there are two different winds which 
regularly riſe almoſt every day, the one a ſea 
wind proceeding from the eaſt, and commences 


at 10 o'clock in the morning: the other a land 
wind comes from the weſt, riſes at ſix or ſeven 
o'clock in the evening, and remains all night, 


There are many other facts of this nature to 


be extracted from travellers, the knowledge of 


which might perhaps lead to a hiſtory of the 
winds, which would be a uſeful work equally 
to navigation and phyſics, 3 
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ARTICLE XV, 


OF IRREGULAR WINDS, HURRICANES, AND 
OTHER PHENOMENA, CAUSED BY THE 


' AGITATION OF THE SEA AND AIR. 


PHE winds are more irregular on the land 
than on the ſea, and in high places than in 
low. The mountains not only alter the di- 
rection of winds, but even produce ſome 
which are either conſtant or variable according 
to different cauſes. The melting of ſnow 
upon the ſummits of mountains, generally pro- 
_ duce conſtant winds, which ſometimes remain 
a conſiderable time; the vapours that are ſtopt 
by mountains accumulate there, and produce 
variable winds, very frequent in all climates : 
and there are as many variations in the motions 

ne, of 
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of air, as there are inequalities on the ſurface 
of the earth. We can, taerefore, give only 
examples, and relate circumſtances which are 
atteſted; and as we are deficient in a courſe 
of obſervations, on the variation of winds, and 
even of the ſeaſons in different countries, we do 
not pretend to explain all the cauſes of theſe dif- 
| ferences, but confine ourſelves to thoſe which 
appear the moſt probable. 
In dtraits, on all projecting coaſts, at the 
extremity of all promontories, peninſulas, and 
capes, and in all narrow bays, ſtorms are fre- 
quent: but without theſe there are ſome ſeas 
much more tempeſtuous than others. The 
Indian ocean, the Japan and the Magellan ſeas, 
that of the African coaſt beyond the Canaries, 
and on the other ſide towards the coaſt of 
Natal and the Red Sea, are very liable to ſtorms. 
The Atlantic is more ſtormy than the ocean, | 
which from its tranquillity is called the Pacific 
Sea; this ſea, however, is not abſolutely tran- 
quil, except | between the tropics ; for the 
nearer we approach the poles, the more we 
are ſubject to variable winds, whole ſud- 
den changes are frequently the cauſe of 
tempeſts. | ; 
All 
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All continents are ſubject to variable winds, 
which often produce ſingular effects; in the 
kingdom of Caſſimir, which is furrounded by 


the mountains of Caucaſus, at the mountain 
Pirepinjale, extraordinary and ſudden changes 


arc experienced; we paſs, in leſs than an hour's 


travelling, from ſummer to winter; at this 


place are two winds, a north and ſouth, and 


which, according to Bernier, we ſueceſſively 
feel in leſs than 200 feet diſtance from each 


other; the poſition of this mountain muſt be 
ſinguiar, and merit obſervation. In the penin- 
ſula of India, which is croſſed from north to 


| ſouth by the mountains of Gate, it is winter on 


one ſide, and ſummer on the other at the ſame 


time. The like difference is met with on the 


two ſides of Rozalgate Cape in Arabia; the ſea 


to the north of the cape is perfectly tranquil, 


v hile in the ſouth violent tempeſts are experi- 


enced. It is the ſame in the iſland of Ceylon; 


winter and higa winds are experienced 1n the 
northern parts of the iſland, while in the ſouthern 


there is fine ſummer weather, This contrariety 


of {ealons at the ſame time not only happens 


in many parts of the Indian continent, but 


alſo in many iflands ; for example, at Cerem, a 
| 5 „ long 


If 
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long iſland in the vicinage of Amboyna, they 


have winter in the northern part, and ſummer 


at the ſame time in the ſouthern, and the inter- 


val that divides the two ſeaſons, is not above 


three or four leagues. 
In Egypt they have a ſouth wind i in 4 


mer, ſo hot as to prevent reſpiration, and 


raiſes ſuch great quantities of fand, that the 


iky ſeems covered with thick clouds; this ſand 
is ſo fine, and driven with ſuch force, that it 
penetrates even into the cloſeſt cheſts. When 


_ theſe winds laſt many days they cauſe epidemi- 
cal diſeaſes, which are often followed by a great 
mortality. It ſeldom rains in Egypt, never- 
theleſs, every year there are ſome days of rain 


in the months of December, January, and 


February. Thick miſts are more frequent 


there than rain, eſpecially in the environs of 


Cairo; theſe miſts begin in November, and 
continue all the winter ; and during the whole 


year there falls fo plentiful a dew, even when 


the {ky is ſerene, that it might be taken for a 
flight rain. 

In Perſia winter begins in November, and 
laſts till March: the cold is intenſe enough to 


form ice: much ſnow falls on the mountains, 
and often a little in the plains, From March 


to 
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to May, the winds blow with great violence, 
and bring heat with them. From May to 
September the ſky is ſerene, and the heat mo- 
derated by freſh breezes, which riſe every 
evening, and remain till morning, In au- 
tumn they have violent winde, like thoſe of 
the ſpring; nevertheleis, although theſe winds 
arc very violent, they ſcarcely ever produce 
tempeſts or hurricanes 3 but in ſummer there 
often ariſes, along the Perſian gulph, a very 
dangerous wind, called by the natives, Samuel: 
it is ſtill hotter, and more terrible than that of 
Egypt. This wind is mortal, and acting like 
an inflamed vapour, it ſuffocates every perſon | 
unſortunately enveloped within its vortex. In 
ſummer there alſo ariſes a wind of the ſame kind 
along the Red Sea, which ſuffocates men and 
_ rattle, and which conveys ſo great a quantity 
of ſand that many perſons conceive this ſea will 
in time be choaked up with what falls therein. 
There are often clouds of ſand in Arabia, 
| which darken the air, and form dangerous 
Whirlwinds, At Vera Cruz, when the hot 
north winds blow, the houſes of the town are 
| almoſt buried under the ſand. In ſummer, hot 
' winds riſe alſo at Negapatam, in tne peninſula 
of India, likewiſe at Petapouli and Mauſala- 
e patan 
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patan. Theſe burning winds, which deſtroy 
people, are fortunately of ſhort duration, but 
they are very violent, and the greater ſwiftneſs 
they come with, the more dreadful are their 
heats ; whereas all other winds refreſh ſo much 
the more as their velocity is greater. This 
difference proceeds from the degree of heat in 
the air; for while the heat in the air is not ſo 
great as that of the body of animals, the mo- 
tion of the air is refreſhing ; but if the heat of 
the air exceeds that of the body, then its mo- 
tion heats and burns. At Goa, the winter, or 
rather the rainy and tempeſtuous ſeaſon, is 
May, June, and July, and without which rains, 
the heat would be perfectly inſupportable in 
that count. 
The Cape of Good Hope is famous for its 
tempeſts, and the ſingular cloud which pro- 
duces them. This cloud appears at firſt like 
a ſmall round ſpot in the ſky, called by the 
_ failors the Ox's Eye. Probably its appearing | 
ſo minute is owing to its exceeding great = 
height. 5 
Of all travellers who have ſpoken of this | 
cloud, Kolbe appears to have the moſt examin- 
ed it with attention: his words are: © The | 
cloud ſeen on the mountains of the Table, or l 
vol. II. Q „ 1 
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of the Devil, or of the Wind, is compoſed, is 


I am not deceived, of an infinity of ſmall parti- 
cles, impelled firſt againſt the mountains of the 
Cape, towards the eaſt, by the eaſterly wind 

which blows during almoſt the whole year in 
the torrid zone; theſe particles are ſtopt in their 


courſe by theſe high mountains, and collect on 


heir eaſtern ſide; they then become viſible, 
and form theſe aſſemblage of clouds, which be- 


ing inceſſantly driven by the eaſt wind, riſe to 


the ſummit of theſe mountains; they do not long 
remain there at reſt, but being obliged to advance, 
they ingulph themſelves between the hills before 


them, where they are bound and confined as in 


a canal; the wind preſſes them from above, and 


the oppoſite ſides of the two mountains retain 
them in a direct line: in advancing, they arrive 


at the foot of a mountain, where the country is 
a little more open; they then expand, and become 


again inviſible; but they are ſhortly driven 
againſt other mountains, by clouds which are 
behind them, and thus proceed with much im- 
petuoſity until they arrive at the higheſt moun- 
tains of the Cape, which are thoſe of the Wind, ; 


or Table, where they have to encounter a wind 
blowing in an exact contrary direction; this 


occaſions a dreadful conflict; for the vapours, 
: being 
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being impelled behind, and repelled before, pro- 
duce horrible whirlwinds, either on the high 
mountains of the Table, or adjacent vallies. 
When the north-weſt wind yields, the ſouth- 
eaſt increaſes, and continues to blow with more 
or leſs violence for ſix months; it reinforces it- 
ſelf while the cloud of the Ox's Eye is thick, 
becauſe the vapours collected behind preſs for- 


ward, and it diminiſhes as ſoon as its thickneſs 
is leſſened, becauſe there are fewer particles, and 

leſs preſſure; and it is entirely lowered when 
the Ox's Eye is no longer apparent, becauſe no 


new, or not ſufficient vapours, any longer come 
from the eaſt. 


All the circumſtances attending this phe- 
nomenon lead to an hypotheſis, which well ex, 


plains every part of them: Firſt, behind the 
mountain of the Table, we remark a train of 


light white miſts, which commencing on the 
_ eaſtern deſcent of this mountain, incline to the 
ſea, and occupy the mountains of Stone through- 


out all their extent; I have often contemplated 
this train, which according to my opinion was 
cauſed by the rapid paſſage of the vapour above- 


mentioned, from the mountains of Stone to that 


of the Table. 


Q 2 „ Secondly, 


_ - 
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c Secondly, theſe vapours mult be extremely 
embarraſſed in their road, by the frequent 
ſhocks and counter ſhocks cauſed, not only by 
the mountains, but alſo by the ſouth and eaſt 
winds which reign at places circumjacent to the 
Cape: I have already ſpoken of the two moun- 
tains called Hanging Lip and Norvege, ſituate 
on the points of Falſe Bay; when the particles, 
which I conceive are impelled on theſe moun- 
tains by the eaſterly winds, they are repelled 
from them by the ſouth, which carry them on 
the neighbouring mountains; they are ſtopt 
there, and appear like clouds, which is often the 
_ caſe upon the moutains of Faiſe Bay, Theſe 
clouds are frequently very thick above the land 
which the Dutch are in poſſeſſion of, on the 
mountains of Stenltenborch, of Drakenſtein, 
and Stone, but particularly on the mountains 


bol the Table, and of the Devil. 


« In ſhort, what confirms me in my opinion 
15, that conſtantly two or three days before the 
ſouth-eaſt wind blows on the Lion's Head, 
ſmall black clouds are perceived above it; theſe 
clouds, according to my opinion, are compoſed 
ol the particles, or vapours, which I have ſpoken 

of, If the north-weſt wind prevails when they 
. DET arrive 
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arrive there, they are ſtopt in their courſe, but 


are never driven to a po diſtance till the 


ſouth-eaſt winds commence.” 
The firſt mariners who approached the Cape 
of Good Hope, were ignorant of the effects of 


theſe clouds, which appear to form in the air 


ſo ſlowly, and without any motion, but which 


in a moment excites the moſt dreadful ſtorms, | 
that precipitate the largeſt veſſels to the bottom 


of the ſea, In the country of Natal, a ſmall 
cloud, ſimilar to the Ox's Eye at the Cape, pro- 


duces the like effects. In the ſea between 
Africa and America, eſpecially near the equa« _ 


tor, theſe kind of tempeſts very often ariſes 
Near the coaſt of Guinea, three or four of theſe 


ſtorms ſometimes happen in a day; they are alſo 
cauſed, and announced, by ſmall black clouds; 


the reſt of the ſky being generally ſerene, and 


the ſea perfectly calm. The firſt blaſt which 
iſſues from theſe clouds is furious, and would 
fink ſhips in open ſea, if they did not take the 
precaution to furl the fails, It is principally in 


April, May, and June, theſe tempeſts are ex- 


perienced on the coaſt of Guinea, as then no 
regular wind blows there. The ſtormy ſeaſon 


on the coaſt of Loango is in January, February, 
March and April. On the other ſide of Africa, 


at 


| 
. 
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at Cape of Gardufu, theſe kind of tempeſts 
riſe in May, and the clouds which produce them 
are generally in the north, like thoſe of the 


Cape of Good Hope. 


All theſe tempeſts are produced by winds 


| which iſſue from a cloud, and which have di- 


rections either from north to louth, or north- 


eaſt to ſouth-weſt, &c. but there are other 


kinds, which are ſtill more violent, and in 
which the winds ſeem to proceed from every 


quarter at once; they have a whirling motion, 


which nothing can reſiſt. A calm generally 
precedes theſe horrible tempeſts; but in an 
inſtant the fury of the wind raiſes the waves 


as high as the clouds. There are parts of the 
ſea which cannot be approached, from there 
being conſtantly calms and hurricanes in them. 
The Spaniards have called theſe places Calms 


and Tornados ; the moſt conſiderable are near 


Guinea, at two or three leagues north latitude; 
they are 300 or 350 leagues in length by as 
many in breadth, which forms a ſpace of more 


than 100,000 leagues ſquare. 
When contrary winds come all at once in 
the ſame place, as to a centre, they produce 
whirlwinds by the contrariety of their motions ; 
but when theſe winds meet with others | in op- 
poſition 
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poſition, which counterbalance their action; 
they then revolve in a conſiderable circle, and 
occaſion a dead calm, through which it is im- 
poſſible for veſſels to make their way. Theſe 
places of the ſea are marked on Senex's globes. 
I am inclined to think that the contrariety of 
the winds alone could not produce this effect 
if the direction of the coaſt, and the particular 
form of the bottom of the ſea, did not contri- 
bute thereto. I imagine that the currents 
cauſed by the winds, but directed by the form 

of the coaſts and the inequalities of the bottom 

of the ſea, end at theſe places, and that their 
oppoſite and contrary direction, in a plain ſur- | 
rounded on all ſides by a chain of mountains, 

is the real cauſe of theſe tornados. 

Whirlpools appear to be no other than the 
eddies of the water formed by the action of 
two or more cppolite currents. The Euripus, 
ſo famous for the death of Ariſtotle, alternately 
abſorbs and rejects the water ſeven times in 
twenty-four hours. This whirlpool is near 
the Grecian coaſt. The Charybdis, which is 
near the ſtraits of Sicily, rejects and abſorbs 
the water thrice in twenty-four hours. We are 
not quite certain as to the number of alterna- 
tive motions in theſe whirlpools. Doctor Pla- 
| _ cent 
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centia, in his treatiſe, ſays, that the Euripus 
has irregular motions for eighteen or nineteen 
days every month, and regular ones for the 
other eleven; that in general it ſwells about 
one foot, and ſeldom two: he ſays, likewiſe, 
that authors do not agree as to the tides of the 
Euripus; that ſome aſſert it is twice, ſome 
ſeven, others fourteen times in twenty-four 
hours, but that Loirius having examined it at- 
tentively, obſerved it roſe regularly every ſix 
hours, and with ſo violent a motion, that it 
was ſufficient to turn the wheel of a mill, 
The greateſt known whirlpool is that in the 
Norway ſea, which is affirmed to be upwards 
of twenty leagues in circumference, It abſorbs 
for ſix hours water, whales, ſhips, and every 
thing that comes near it, and afterwards re- 
turns them in the ſame quantity of time as it 
drew them in 
It is not neceſſary to ſuppoſe there are holes 
and abyſles in the bottom of the ſca which 
ſwallow up the waters continually, to aſſign a 
reaſon for whirlpools; it is well known that 
when water has two contrary directions, the 
combination of theſe motions produce a whirl- 
ing, and ſeem to form a void place in the 
centre. It is the ſame with reſpect to whirl- 
pools 
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pools in the ſea, they are produced by two or 
three contrary currents; and as the flux and 
reflux, which run every ſix hours in contrary 
directions, are the principal cauſe of currents, 
it is not aſtoniſhing that whirlpools, which re- 
ſult from them, attract and ſwallow up all that 
ſurrounds them, and afterwards reject all they 
have abſorbed in the ſame portion of time, 

Whirlpools, therefore, are produced by op- 
poſite currents, and likewiſe by the meeting of 
contrary winds, Theſe whirlwinds are com- 
mon in the fea of China and Japan, near the 
Antilles, and in many other parts of the ſea, 
particularly near projecting lands and high 
coaſts ; but they are ſtill more frequent upon 
land, and their effects are ſometimes prodi- 
gious. I have ſeen,” ſays Bellarmin, « an 
enormous ditch dug up by the wind, and the 
| & earth thereof carried to a diſtance ; ſo that 
« the place from whence it had been taken ap- 
cc peared a frightful hole, and the village upon 
which it was dropped, was entirely buried 
« with it.? 

In the hiſtory of the French Academy, and 

in the Philoſophical Tranſactions, are the details 
of the effects of many hurricanes, which appear 
inconceivable, and ſcarcely credible, if the facts 
VOL, II. R b Were 
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were not atteſted by a great number of intelli- 
gent teſtimonies, 

It is the ſame with reſpect to albert; 
which mariners never. ſee without fear and 
_ amazement; theſe are very frequent near cer- 
tain coaſts of the Mediterranean, eſpecially 
when the ſky is cloudy, and the wind blows at 
the ſame time from various coaſts. They are 
more common near the coaſts of Laodicea, 
| Greego, and Carmel, than in other parts of the 
Mediterranean. Moſt of them are large cylinders 
of water, which fall from the clouds, although it 

appears, when we are at ſome diſtance, that the 
Vater of the ſea riſes up to the clouds x. 

But there are two kinds of water- ſpouts, the 
firſt of which, alluded to above, is no other 
than a thick compreſſed cloud, reduced to 2 
{mall ſpace by contrary winds, which, blowing 

at the ſame time from many corners, give it a 
cylindric form, and cauſe the water to fall by 
its own weight. The quantity of water is ſo 
great, and the fall ſo ſudden and pricipitate, that 
if unfortunately one of theſe ſpouts breaks on a 
veſſel, it ſhatters it to pieces, and ſinks it in 
an inſtant. It is aſſerted, and poſſibly with 
foundation, that theſe ſpouts may be broken 
8 75 ES 


See Shaw's Travels, vol. 2. Pe 56, 
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and deſtroyed by the commotion which the 
firing of cannons excite in the air; which an- 
ſwers to the effect of diſperſing thunder clouds 
by the ringing of bells. | 
The other kind of water-ſpout is called a 
typhon, which many authors have confounded 
with the hurricane, in ſpeaking of the ſtorms 
of the Chineſe ſea; which is, in fact, ſubject to 
both. The typhon does not deſcend from the 
clouds, but riſes up from the ſea with great 
violence. By whirlwinds, ſands, earth, houſes, 
trees, and animals, are raiſed in the air, and 
tranſported to different parts; but typhons, on 
the contrary, remain in the ſame place, and can 
only have ſubterraneous fires for their origin; 
for the ſea is then in the greateſt agitation, and 
the air is ſo ſtrongly filled with ſulphurous ex- 
halations that the ſky appears covered with a 
copper- coloured cruſt; although there are no 
clouds, and the fun or ſtars may be jeen 
through the vapour. It is to theſe ſubterra- 
neous fires the warmth of the ſea of China in 
winter muſt be attributed, as theſe typhions are 
there very frequent“. 

Thevenot, in his voyage to the Levant, ſays, 
we faw water-ſpouts in the Perſian gulph, 
N beten 

* See Acta Bud, Lipf, Supplementum, rol. 1. p: 405. 
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between the iſlands Queſomo, Lareca, and 
Ormutz. I think few people have conſidered 
water- ſpouts with ſo much attention as I have 
done. I ſhall mention my remarks with all 
poſſible ſimplicity, in order to render them plain 
and eaſy to be comprehended, EE 
« The firſt that we ſaw appeared on the 
northern coaſt, be etween us and the iſland 
Queſomo, about a gun-ſhot from the ſhip : 
we directly perceived the water boiled on the 
ſurface of the ſea, and was raiſed about a 
foot: it was whitiſh, and the top appeared like 
a thick black ſmoke, ſo that it properly re- 
ſembled ſome burning ſtraw, which only 
ſmoked. It made a noiſe like a torrent that 
runs with rapidity into a deep valley. This 
noiſe was mixed with another, ſimilar to the 
hiſſing of ſerpents: a little afterwards we per- 
ceived ſomething like a dark pipe, which re- 
ſembled ſmoke aſcending towards the clouds, 
turning round with great velocity: this ap- 
peared about the thickneſs of my finger, and 
the ſame noiſe ſtill continued. After this it 
diſappeared, having remained ſomewhat leſs 
than a quarter of an hour. This over, we per- 
ceived another on the ſouth ſide, which be- 
gan in che ſame manner as the preceding: 


dircetiy 
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directly after a third made its appearance on 
the weſt, and then a fourth by its ſide. The 
fartheſt of them was not more than a muſket= 
ſhot from us. They all appeared like burning 
heaps of ſtraw, a foot and a half, or two feet 
high, and were attended with the ſame noiſe as 
the firſt, We afterwards ſaw three pipes, or 
canals, deſcending from the clouds to the water. 
They were broad at the top and leſſened down- 
wards, ſomething in the ſhape of a trumpet, 
or as the paps of an animal, drawn perpendi- 
cularly down by a heavy weight. Theſe canals 
appeared of a darkiſh white, occaſioned, as I 
think, by the waters which were in them; for 
apparently they were formed before the water 
entered, as when they were empty they were 
no longer to be ſeen, like as a clear glaſs tube 
placed at ſome diſtance before our eyes, is not 
perceptible if it is not filled with ſome coloured 
liquor. Theſe pipes were not ſtrait, but crooked 
in ſome places; they were not even perpen- 
dicular, but from the clouds, where they were 
joined, to the parts which drew in the water, 
they were very much bent; and what is more 
particular, the cloud, to which the ſecond of 
the three was faſtened, having been driven by 
the wind, this pipe followed it without break- 


ing 
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ing or quitting the place where it drew in the 
water, and paſſing behind the firſt, they had 
for ſome time the form of St. Andrew's croſs. 
At the beginning neither of them was more 
than an inch in thicknels, excepting juſt at the 
top, but afterwards the firſt of the three in- 
creaſed conſiderably. The two others ſcarcely 
remained longer than that which we ſaw on the 
north ſide, The ſecond, on the ſouth fide, 
remained about a quarter of an hour, but the firſt 
on that fide remained longer, and gave us 

| ſome apprehenſions. At firſt it was not bigger 
than my finger; afterwards it ſwelled as thick 
as my arm, then as my leg, and at laſt as the 
trunk of a large tree, which a man might en- 

compaſs with both his arms. We diſtinctly 
perceived water through this tranſparent body, 
_ Which aſcended in a ſerpentine manner. Some- 
times it diminiſhed in ſize at the top, and 
ſometimes at the bottom; then it exactly re- 
ſembled a tube with ſome fluid matter preſſed 
with the fingers, either above to make this 
liquor deſcend, or at bottom to cauſe it to aſ- 
cend; and I am perſuaded that it was the 
violence of the wind which cauſed theſe 
Changes, prefling the pipe in a ſimilar manners 
After this it diminiſhed leis than my arm, then 
returned 
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returned as large as my thigh, and then again 
became very ſmall ; at laſt I ſaw the water that 
was raiſed from the ſurface began to lower, 
and the end of the pipe divided from it, when, 
by tae change of light from a cloud, it was loſt 
to our ſight ; I continued, however, to obſerve 
whether it returned, becauſe I had remarked. 
that the pipe of the ſecond had appeared to be 
broken in the middle, and directly after we 
ſaw it whole. This we found was occaſioned 
by the light which hid the half from us, but 
the laſt we ſaw no more. 
| © Theſe water-ſpouts are very dangerous, for 
if they fall on a veſſel, they entangle in the 
_ fails ſo much that ſometimes they raiſe it up, 
and afterwards let it fall with ſuch violence as 
to ſink it; at leaft, if they do not lift the veſſel 
up, they tear all the ſails, or let the water they 
contain fall on it, and which often ſinks it to 
the bottom. There cannot be the leaſt doubt 
but it is by ſimilar accidents that many ſhips, | 
of which we have heard no accounts, have 
been loſt, fince there are but few examples 
of thoſe that we have known, from certainty, 
to have periſhed in this manner,” 
I ſuſpe& there are many optical illuſions in 
the above account, but I have recounted them 
45 
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as related, in order that we might compare them 
with thoſe of other travellers. The following 
deſcription is by M. Gentil, in his voyage 
round the world. “ At eleven o'clock in the 
morning, the air being filled with clouds, we 
perceived about our veſſel, at a quarter of a 
mile diſtant, ſix water-ſpouts, which made a 
noiſe ſimilar to that of water flowing in ſub- 
terraneous canals, and increaſed until it re- 
ſembled the whiſtling which an impetuous 
wind makes among the cordage of a ſhip, 
. We at firſt obſerved the water to boil up about 
a foot and a half above the ſurface. Above 
this boiling there appeared a mixed, or rather 
a thick ſmoke, which formed a kind of canal, 
1 that aſcended to the clouds. Theſe canals in- 
. clined according as the winds moved the clouds 
to which they were attached, and in ſpite of 
the wind's impulſion, they not only adhered to 
them, but even lengthened and ſhortened them- 
ſelves, in proportion as the clouds roſe higher 
or lower in the atmoſphere. | 
_ < Theſe phenomena terrified us greatly, and 
our ſailors, inſtead of being bolder, augmented 
their fears by the diſmal tales they told each 
other. If theſe ſpouts, ſaid they, fall on our 
velje}, they will lift her up, and then ſhe will 
1 5 ſink 
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fink by the violence of her fall. Others con- 
| tended in a deciſive tone that they would not 
' raiſe the veſſel up, but if they met it in their 
- courſe, being full of water, the ſhip would 
break the communication they had with the ſea, 
and the whole body of the water would fall per- 
pendicularly on the deck of the veſſel, and ſplit 
her to pieces. 5 
To prevent this misfortune, the cannon 
was loaded, the ſailors pretending the report of 
a cannon, by agitating the air, diſſipated theſe 
phenomena: but we had no need of having re- 
courſe to this remedy, for when they had run 
about ten minutes about the ſhip, ſome at a | 
quarter of a league, others at a leſs diſtance, 
we perceived the canals to grow narrower by 
degrees, till they got looſe from the ſurface of - 
the ſea, and then diſſipated.” 
It appears, from the deſcription given by 
theſe two travellers, that water- ſpouts are pro- 
duced, at leaſt in part, by the action of a fire 
or ſmoke which riſes from the bottom of the 
ſea with great force, and that they are quite 
different from thoſe produced by contrary 
winds. 
« The water-ſpouts, ſays Mr. Shaw, which 
I had an opportunity of ſeeing, appeared as fo 
VOL, Is 8 many 
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many cylinders of water which fell from the 
clouds, although by the reflection of the co- 
lumns which deſcend, or by the drops which 
detach themſelves from the water they contain, 
it ſometimes ſeems, eſpecially when we are at 
ſome diſtance, that the water is drawn up from 
the ſea, To render a reaſon for this pheno- 
mena, we may ſuppoſe that the clouds being 
collected in one part by oppoſite winds, they 
force them, by preſſing them with violence, to 
condenſe and deſcend in this manner.” 

There ſtill remain many facts to be ac- 
quired before we can give a complete explana- 
tion of theſe phenomena; it appears to me, that 
if there are under the waters of the ſea, at 
particular places, ſoils mixed with ſulphur, 
bitumen, and minerals, theſe matters may be 
| inflamed, and produce a great quantity of air, 
which being newly generated, and prodigiouſly 
rarified, aſcends with rapidity, and may raiſe 
| theſe water-ſpouts from the ſea to the ſky ; fo 
likewiſe if by inflammation, (the ſulphurous 
matters which a cloud contains,) a current of 
air is formed, which deſcends perpendicularly 
from the clouds towards the ſea, all its water 
may follow the current of air, and form a 
Water-ſpout which will fall from the ſky upon 

e the 
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the ſea; but it muſt be allowed that the expla- 
nation of this kind of water-ſpout, any more 
than that we have given of thoſe produced by 
contrary winds, is not ſatisfactory; and it might 
be aſked why theſe kinds of water- ſpouts, which 
fall perpendicularly from the clouds, are not as 
often ſeen on the land as on the fea? _ 
The Hiſtory of the Academy, anno 1727, 
mentions a land water-ſpout which appeared at 
Capeſtan, near Beziers; it deſcended from a 
cloud like a black pillar, which diminiſhed by 
degrees, and at length terminated in a point 
upon the ſurface of the earth. It obeyed the 
wind which came from weſt to ſouth-weſt. 
It was accompanied with a very thick ſmoke, 


and made a ſimilar noiſe to that of a troubled 


fea, Tt tore up, and carried away trees to the 
_ diſtance of forty or fifty feet, marking its way 
by a large track, on which three carriages might 
have paſſed each other. There appeared another 
pillar of the ſame kind, but which ſoon joined 
me firſt; and after the whole had diſappeared 
a great quantity of hail fell on the earth, 
This kind of water-ſpout appears to be Rill 
different from the other two: it is not men- 
tioned to have contained water; and it ſeems, 
by what I have related, and by the explanation | 
> 2 given 
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given thereon by M. Andoque, to the Academy, 
that this water-ſpout was only a whirlwind, 

rendered viſible by the duſt and condenſed va- 
pours which it contained. 

In the ſame hiſtory, anno 17415 a water- 
ſpout is ſpoken of, ſeen on the lake of Geneva; 
the upper part was inclined to a very black 
cloud, and the lower, which was narrower, 
| terminated a little above the water. This 
phenomena remained only a few minutes, and, 

at the moment it was diſſipated, a thick vapour 
was perceived at the part where it firſt ap- 
peared; the waters of the lake boiled, and 
ſeemed to make an effort to riſe up. The air 
was very calm during the whole time and 
when it diſappeared, neither wind nor rain en- 
ſued, © After all we are acquainted with,” 
ſays the hiſtorian of the Academy, “ concern- 
ing water-ſpouts, is not this another proof 
that they are not formed by the conflict of the 
winds, but almoſt always produced by volcanos 
or ſubterraneous vapours, from which we know 
the bottom of the ſea is not exempt ? Whirl- 
winds and hurricanes, which we commonly 
rhought to be the cauſe of theſe appearances, 
may poſſibly be only the elec, or an accidental | 
event thereok. „ 
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ARTICLE XVI. 


or VOLCANOS AND RARTHQUAKES, 


T* We mountains, called volcanos, 
cContain in their bowels, ſulphur, bitumen, 
and other matters of an inflammable nature, the | 
effects of which are more violent than that of 
gunpowder, or even thunder; and have, from the 
earlieſt ages terrified mankind, and deſolated 
whole countries. A volcano is an immenſe 
cannon, whoſe diameter is often more than half a 
league: from this wide mouth are yomited forth 
torrents of ſmoke and flames; rivers of bitumen, 
ſulphur, and melted metals; clouds of cinders 
and ſtones ; and ſometimes it ejects enormous 
rocks to many leagues diſtance; which human 
powers united could not move; the conflagration 
is ſo terrible, and the quantities of burnt, melted, 


calcined, | 
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calcined, and vitrified matters, which the moun- 
_ tain throws out, are ſo great, that they deſtroy 
Cities and foreſts, cover fields an hundred and 
two hundred feet in thickneſs, and ſometimes 
form hills and mountains, which are only heaps 
of theie matters piled up together. The action 
of this fire, and the force of its exploſion, is 
ſo violent, that it produces, by its re-action, 
ſuccuſſions which ſhake the earth, agitate the 
| ſea, overthrow mountains, and deſtroy the moſt 
ſolid towers and edifices, even to very conſider- 
able diſtances _ e £ 
Theſe effects, although natural, have been 
locked upon as prodigies; and although we ſee 
in mioiature, by fire, effects nearly ſimilar to 
. thoſe of volcanos, yet there is ſomething in 
grandeur, of whatever nature it may be, that 
invariably ſtrikes the imagination, and influences 
the mind; and therefore I am not ſurpriſed that 
{ome authors have taken them for the vents of 
a central fire, and ignorant people for the 
mouths of Hell. Aſtoniſhment produces fear, 
and fear is the mother of ſuperſtition. The 
natives of Iceland imagine the roarings of the 
volcano are the cries of the damned, and its 
cruptions the effects of the rage of devils, 
aud the deſpair of the wretched. on 
Et, e e All 
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All its effects, however, ariſe from fire and 
ſmoke; veins of ſulphur, bitumen, and other 
inflammable matters, are found in the bowels 
of mountains, as well as minerals and pyrites, 
which ferment when expoſed to air or humidity, 
and caule exploſions proportionate to the quan- 
tity of inflamed matters. This is the juſt 


idea of a volcano, and it is eaſy for a philo- 

ſopher to imitate the action of thele ſubterranean 
fires; for by mixing together a quantity of 
brimſtone and iron filings, and burying them in 
the earth to a certain depth, a ſmall volcano may 


be produced, whoſe effects will be exactly ſi- 
milar; for this mixture inflames by fermenta- 
tion, throws off the earth and ſtones with which 
it is covered, and ſmokes, Hames, and explodes 
| like a real volcano. 


In Europe are three famous volcanos, Mount 


Atna, in Sicily, Mount Hecla, in Iceland, and 


Mount Veſuvius, near Naples, in Italy. Mount 


Mina has burnt from time immemorial ; its 


eruptions are very violent, and the quantity of 


matter it throws out is ſo great, that, after dig- 
ging 68 feet deep, marble pavements, and the 


veſtiges of an ancient town have been found 


buried under this thickneſs of matter, in the 
lame n manner as the c City of Herculaneum has 


been 


ac * by N 
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been covered by the matter thrown out from 
Veſuvius. New mouths in Ætna were opened 
in 1650, 1669, and at other times. We ſee 
the flame and ſmoke of this volcano from 
Malta, about 60 leagues diftance; it ſmokes 
- continually, and there are times when it vomits 


flames, ſtones, and matters of every kind with 
impetuoſity. In 1537, there was an eruption 
of this volcano, which cauſed an earthquake in 


Sicily, that continued for 12 days, and which 
overthrew a number of houſes and public 
ſtructures; it ceaſed by the opening of a new 


mouth, the lava from which burnt every thing 


within five leagues of the mountain. The 


cinders thrown out by the volcano were ſo 


abundant, and ejected with ſo much force, that 


they were driven as far as Italy; and veſſels at 
| ſome diſtance from Sicily, were incommoded 
by them. Farelli ſays the foot of this mountain 


is 100 leagues in circumference, 


This volcano has now two principal mouths, 


one | narrower than the other; ſmoke comes 
continually from them, but flames never iſſue 


but during the time of eruptions; it is 


pretended that large ſtones have been 
thrown out by them to the. diſtance of 
60,000 feet. 


1 
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In 1682, a violent eruption cauſed a terrible 
earthquake in Sicily; it entirely deſtroyed the 
town of Catanea, and killed more than 60,000 
_ perſons in that town, belides thoſe which were 
deſtroyed in the neighbouring towns and vil- 
ages. . 

Hecla throws out its fires through the ice 
and ſnow of a frozen land; ; its eruptions are 
nevertheleſs as violent as thoſe of AÆtna, and 
other volcanos of fouthern countries. It throws 
out cinders, lava, pumice ſtones, and ſometimes 
| boiling water: it is not inhabitable, within fix. 
leagues of this volcano, and the whole iſland of 
iceland is very abundant in ſulphur. The hiſto- 
ry of the violent eruptions of Hecla are recorded 
by Dithmar Bleff ken. Ez 

Mount Veſuvius, according to the hiſtorians, 
did not begin burning till the ſeventh Conſulate 
of Titus Veſpaſian and Falvius Domitian ; the 
top being opened, it at firſt threw out ſtones 
and rocks, afterwards fire and lava, which 
- burnt two neighbouring towns, and emitted 
ſuch thick ſmoke that it obſcured the light of 
the ſun. Pliny the elder, deſirous of examining 
this conflagration nearer, was ſuffocated * the 
ſmoke*. 
vox. II. FT: NES "Vion 

*Sce the Epiſtle of Pliny; j jun. to Tacitus. 
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Dion Caſſius relates, that this eruption was 
fo violent, that cinders and ſulphurous ſmoke 
were driven as far as Rome, and even beyond 
the Mediterranean into Africa. Heraclca was 
one of the two towns burned by this firſt con- 
flacration of Veſuvius, which in theſe latter 
times has been diſcovered at more than 60 feet 
deep, the ſurface above which was become, by 
length of time, arable land, and fit for culture, 

The relation of the dilcovery of Heraclea is 
in the hands of the public, and we can only 
wiſh that ſome perſon, verſed in Natural Hiſ- 
tory, would examine the different matters 
which compoſe this ſoil of 60 feet, attending 
to their diſpoſition and ſituation, the alterations 
they have produced or ſuffered, the direction 
they have taken, and the hardneſs they have 
acquired. 

There is an appearance that Naples is ſitu- 
ate on a hollow ground, filled with burning 
materials, for Veſuvius and Solfatera ſeem to 
have interior communications. When Veſu- 
vius caſts out lava, Solfatera emits flames; and 
when the one ceaſes, the other is extinguiſhed- 
The city of Naples is ſituate yy between 
them. 

95 
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One of the laſt and moſt violent eruptions 


of Mount Veſuvius was in the year 1737*. 
The mountain vomited, by feveral mouths, 


large torrents of burning metallic matters, 


which diſperſed themſelves over the country, 


and flowed into the ſea, Monſ. Montealegre, 
who communicated thisrelation to the Academy 


of Sciences, obſerved, with horror, one of theſe 


rivers of fire, whoſe length, from the mountain 


to the ſea, was about ſeven miles, its breadth 


about 60 feet, its depth 25 or 30 palms, and 


in bottoms or vallies 120: the matter which 


flowed was like the ſcum which iſſues from the 


furnace of a forge, &c. + 
In Aſia, particularly in the iſlands of the 
Indian ocean, there are many volcanos; one of 


the moſt famous is Mount Albours, near 
Mount Taurus, eight leagues from Herat its 
ſummit continually ſmokes, and it frequently 


throws out flames and burning matter in ſuch 


quantities that the ſurrounding country is co- 


vered with cinders. In the iſland of Ternate 
there is a volcano which throws out matter 


„ like 


* It is neceſſary that it ſhould here be remembered, 
that the original of this work was publiſhed by our au- 
thor in 1749, ſince when Veſuvius has undergone ſeveral 
eruptions. | Es 


8 T See the Hiſt. Acad. 917721 h 
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like pumice-ſtones. Some travellers aſſert that 
this volcano is molt furious at the time of the 
equinoxes, becauſe certain winds then reign 
there, which inflame the matter that feeds, and 
has fed this fire for a number of years s. 
The iſland cf Ternate is but ſeven leagues 
round, and is only the ſummit of a mountain; 
it gradually aſcends from the ſhore to the 
middle of the iſland, where the volcano riſes 
to a conſiderable height, to the top of which 
it is very difficult to attain. Many rills of 
ſweet water deſcend along the ridge of this 
mountain, and when the air is calm, and the 
ſcaſon mild, this burning gulph is in leſs agita- 
tion than during ſtorms and high winds f. 
This confirms what I have faid in a former 
article, and ſeems to prove that the fire of 
yolcanos does not proceed from any conſi- 
derable depth, but from the top, or at leaſt not 
far diſtant from the ſummit of the mountain; 
for if it was not fo, the high winds could not 
increale their combuſtion, There are other 
volcanos in the Malaccas. In one of the 
Mauritius iſlands, 70 leagues from the Ma- 
laccas, there is a volcano, whoſe effects are as 
5 e violent 
* $26 Argen ſola's Travels, vol. 1. 21. 
F See the Travels of Schouten. 


NATURAL HISTORY. 141 


violent as thoſe of Mount Ternate. Sorca 


iſland, one of the Malaccas, was formerly in- 
habited. In the middle of this iſland there is 
a lofty mountain, with a volcano at the top. 


In 1693, this volcano vomited bitumen and in- 
flamed matters in ſuch a great quantity as to 
form a burning lake, and which covered the 
whole iſland®, 


At Japan, and in the adjacent iſlands, there 
are ſeveral volcanos, which emit flames during 


the night, and ſmoke in the day. At the Philip- 
pine iſlands there are alſo burning mountains. 


One of the moſt famous volcanos of the iſlands 
in the Indian ocean, and the moſt recent, 


is that near the town of Panarucan, in the 


iſland of Java; it opened in 1586, and, at 
the firſt eruption, it threw out an enormous 
quantity of ſulphur, bitumen, and ſtones. The 
ſame year Mount Gounapi, in the iſland of 
Banda, which continued only ſeventeen years, 


opened and ejected, with a frightful noiſe, 
rocks and matters of every kind. There are 
alſo ſome other volcanos in India, as at Su- 
matra, and in the north of Aſia, but thoſe are 
not conſiderable. 


In 


* See Phil, Tranf. ab. vols 17. page 39 r. 
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In Africa there is a mountain, or rather a 
cavern, called Beniguazeval, near Fez, which 
always emits ſmoke, and ſometimes flames, 
One of the iſlands of Cape de Verd, called the 
Fuogo, is only a large mountain, which burns 
continually ; this volcano throws out cinders 
and {tones ; and the Portugueze, who have at- 
tempted ſeveral times to erect habitations in 
| this iſland, have been conſtrained to abandon 
the project through dread of the volcano. The 
Peak of Teneriffe, conſidered as one of the 
| higheſt mountains of the earth, throws out fire, 
cinders, and large ſtones; from its top, rivu- 
lets of melted ſulphur flow acroſs the ſnow, 
where it forms veins that are diſtinguiſhable at 
a great diſtance, 95 
I America there are a great number of vol- 
canos, particularly in the mountains of Peru and 
Mexico; that of Arequipa is one of the moſt 
famous; it often cauſes earthquakes, which are 
note common in Peru than in any other country 
in the world, The volcano of Carrappa and 
that of Malahallo are, according to the report 
of travellers, the moſt conſiderable, next to 
that of Arequipa; but there are many others 
in theſe parts of which we have no exact Know- 
ledge, M. Bouguer, in his voyage to Peru, 
Fan 


NATURAL HISTORY, 43 


publiſhed in the Memoirs of the Academy of the 
year 1744, mentions two volcanos, called Co- 
topaxi and Pichincha; the firſt at ſome diſtance 
from, the other near, the town of Quito; he was 
witneſs of a conflagration of Botopaxi in 1742, 
and of the orifice which was made in that moun- 
tain; this eruption did no other damage than 
melting the ſnow, and producing ſuch torrents 
of water, that in leſs than three hours inundated 
a track of country 18 leagues in extent, and 
overthrew all they met with in their way. 


At Mexico, the moſt conſiderable volcanos 
are Popochampeche, and the Popoatepec; it was 


near this laſt that Cortes paſſed in his voyage to 


Mexico; ſome of the Spaniards aſcended to the 
top, where they ſaw the mouth, which was 


about half a league in circumference. Sul- 
phurous mountains are alſo met with at Guada- 
loupe, Tercera, and other iſlands of the Azores; 
and, if we were to conſider as volcanos all thoſe 
mountains which ſmoke, or emit flames, we 
might reckon more than ſixty ; we have only 
ſpoken of thoſe formidable volcanos, near which 
no perſon dares to inhabit, | 

T heſe volcanos which are in ſuch great num- 


bers in the Cordeliers, as I have formerly ſaid, 


cauſe almoſt continual earthquakes, which pre- 
SET IS. vent 
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vent the natives from building with ſtone 
above one ſtory high, and to conſtrut the 
upper ſtories of their houſes with reeds and 
light wood. In theſe mountains are alſo many 
precipices and large vents, the ſides of which 

are black and barnt, as in the precipice of 
Mount Ararat, in Armenia, which is called 
the Abyſs; theſe abyſſes are the mouths of 


; extinguiſhed volcanos. it 
There was lately an earthquake at Lime, 55 

the effects of which were dreadful. The town f 
of Lima and Port Callao, were almoſt entirely 5 
ſwallowed up; but the evil was ſtill greater at f 


Callao. The ſea roſe, and covered every build. _ 
ing in that town, drowned all the inhabitants, | = 
and left only one ſingle tower remaining, Of 
_ twenty-fve ſhips that were in that port, four 
were carried a league upon land, and the reſt 
were ſwzllowed up by the ſea. At Lima, which 
was a large town, there remains only twenty- 
ſeven houſes ſtanding, a great number of per- 
ſons were buried in the ruins, particularly 
monks and religious perſons, as their buildings 
were higher, and conſtructed of more ſolid ma- 
terials than the other houſes. This misfortune 
happened at night, in October 1746; the ſhock 
remained lilteen minutes. 


| There 
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There was formerly near the port of Piſca, 
in Peru, a famous city, ſituate on the ſea ſhore, 
which was almoſt entirely deſtroyed by an earth- 
quake that happened the 19th of October, 1682; 
for the ſea having extended beyond its common 
| bounds, ſwallowed up this unfortunate place, 
with every perſon that was in it. 

If we conlult hiſtorians and travellers, we 
ſhall find relations of many earthquakes and 
eruptions of volcanos, whole effects have been 
as terrible as thoſe we have juſt mentioned. 
Peſidonius, whom Strabo quotes in his firſt 
book, relates, that a city in Phœnicia, near 
Sidon, was ſwallowed up by an earthquake, 
with the neighbouring territory, and even two 
thirds of Sidon; this effect was not ſo ſudden 
but that many of the inhabitants had time 


to avoid it by flight. This ſhock extended. 


throughout all Syria, and as far as the Cyclade 
iſlands, and into Euboea, where the fountains 
of Arethuſa ſuddenly ſtopped, and did not re- 


appear for many days after, and then by many 


new ſprings remote from the old ones; that 


this earthquake did not ceaſe from ſhaking the 


iſland, ſometimes in one part, and ſometimes 


another, until the earth opened in the valley 


of Lepanta, and ejected a great quantity of 
„%% 1 lava, 
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lava, and other inflamed matters. Pliny, in his 


firſt book, chap. 84, relates, that in the reign 


of Tiberius, an earthquake happened, which 


_ overthrew twelve towns in Afia: and in his 
ſecond book, he mentions a prodigy cauſed by _ 
an earthquake. St. Auguſtin records, that, 


by a great earthquake, there were towns over- 
thrown in Lybia. In the time of Trajan, the 


town of Antioch, and a great part of the ad- 


jacent country, were ſwallowed up by an zarth= 
quake; and in the time of Juſtinian, in 528, 
it was a ſecond time deſtroyed by the ſame 


_ cauſe, with upwards of 40, ooo of its inhabi- 
tants. Sixty years after, in the time of St. 
Gregory, it felt the effects of a third earth- 
quake, when 60,000 of its inhabitants periſhed. 
In the time of Saladin, in 1182, moſt of the 
towns of Syria and Judea were deftroyed by 
the ſame calamity, In Calabria and Apulia, 
there have been more earthquakes than in any 
other part of Europe. In the time of Pope 
Pius II. all the churches and palaces of Naples 


were overthrown, and above 30, ooo of its in- 
habitants killed; the remainder were obliged to 


live in tents till houſes were built. In 1629, 


there were earthquakes in Apulia, which de- 
ſtroyed 7000 perſons ; and in 1638, the town 
of 
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of St. Euphemia was ſwallowed up, and there 


remains only a ſtinking lake in its place. 
Raguſa and Smyrna, at the ſame time, were 
alſo almoſt deſtroyed. There was an earthquake 
in 1692, which extended into England, 


| Holland, Flanders, Germany, and France; 
it was chiefly felt on the ſea coaſts, and near 
large rivers; it ſhook at leaſt 2600 ſquare 
leagues; it laſted only two minutes, and the 


motion was more conſiderable on mountains 


than in vallies*, On the Toth of July, 1688, 


there was an earthquake at Smyrna, which be- 


gan by a motion from weſt to eaſt; the caſtle 


was at firſt overthrown, its four walls being 


divided, and ſunk ſix feet in the ſea; this caſtle 
ſtood upon an iſthmus, but is at preſent a 


real iſland, about 100 paces diſtant from the 
land. The walls from eaſt to weſt are fallen 
down; thoſe from north to ſouth are yet ſtand- 
ing; the city, which is 10 miles from the caſtle, 


was deſtroyed ſhortly after; in many places the 


earth opened, and ſubterraneous noiſes were 
heard; five or ſix ſhocks were felt as night 


came on; the laſt continued only half a minute; 


the ſhips in the roads were ſhaken; the ground 


of the town was lowered about two feet: not 


Us --- above 
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above a quarter of the town withſtood the 
ſhock, and thoſe principally the houſes which 
ſtood on rocks; from 15 to 20,000 perſons 
are computed to have been buried under the 
ruins*, In 1695, an earthquake was felt at 
Bologna in Italy, and it was remarked as a par- 
ticular circumſtance, that the water was much 
troubled the day before . 

At Tercera there happened an earthquake 
on the 4th of May, 1614, which overthrew in 
the town of Angra, eleven churches and nine 
chapels, beſides private houſes ; and in the 
town of Praya it was fo terrible, that ſcarcely | 
an houſe was left ſtanding, On the 16th of 
June, 1628, there was an earthquake in the 
| iſland of St. Michael, the effects of which was 

ſo great, that in a place where the ſea was more 
than 150 fathoms deep, an iſland was thrown 
up more than a league and a half long, and up- 
wards of 60 fathoms high. Another happened 
in 1691, in the iſland of St. Michael, which 
began the 6th of July, and laſted till the 12th 
of the following month: f Tercera and Fayal 
were agitated the next morning with ſo much 
violence, that they appeared. to move; but 


ro theſe 
* See the Hiſt of the Acad. des Sciences, Anno 1688, 
*© Ibid» anno 1696, Þ See the Voyages of Mandelſo. 
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theſe frightful ſhocks returned there only four 
times, whereas, at St. Michael they did not 
ceaſe a moment for ſeveral days. The iſlanders 

quitted their houſes, which they ſaw fall before 
their eyes, and remained all the time in the 


fields expoſed to the injuries of the weather. 
The whole town of Villa Franca was over- 


thrown to its very foundation, and moſt of the 


inhabitants buried under its ruins. In many 
parts the plains roſe into hills, and in others, 
mountains were flattened into vallies. A ſpring 


of water iſſued from the earth, which flowed 
for four days, and then ceaſed all on a ſudden. 
The air and ſea ſtill more agitated, reſounded 
with a noiſe which might have been taken for 


the roaring of a number of wild animals, 
Many perſons died with the fright ; the ſhips in 


the harbour ſuffered dangerous ſhocks, and 
thoſe which were at anchor, or under fail at 20 
leagues diſtant from the iſlands, received great 
damage, Earthquakes are frequent in the 


Azores, and about twenty years before a moun- 


tain in St, Michael was overturned * one of | 


them®*, 


In Manilla, in the month” of September, | 


1627, an cartaquare levelled one of the two 
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mountains called Carvallos, in the province of 
Cagayon ; in 1645, one third of the town was 
deſtroyed by like accident, and 300 perſons 
periſhed, The ſucceeding year it experienced 
another; and the ancient Indians ſay they were 
more terrible formerly, which was the reaſon 
they build their houſes only of wood; a cuſ- 
tom {till continued, and which the Spaniards 
follow. 

The quantity of volcanos in this iſland, 
confirms this aſſertion ; 3 becauſe, at certain 
times they vomit forth flames, ſhake the earth, 
and perform all the effects Pliny attributes to 
_ thoſe of Veſuvius; that is, they change the 
beds of rivers, drive back the adjacent fea, fill 
with cinders the neighbouring plains, and throw 
out ſtones to great diſtances, with reports IOUSeT 
than thoſe of cannons. 

In 1646, a mountain in the iſland of Ma- 
chian, ſplit by an earthquake, with a dreadful 
noiſe; from this opening iſſued a number of 
flames, which deſtroyed ſeveral plantations, with 
the inhabitants, and all that was therein. In 
the year 1685, this prodigious crack was to be 
ſeen, and probably is {til apparent; it is called 
the path of Machian, becaule it deſcends from 

{Es the 


* See le Voyage ds Gemelli Careri, page 120, 
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the top to the bottom, like a road hollowed out, 


but which at a diſtance appears like a path“. 

The hiſtory of the French Academy men- 
tions, in the following terms, the earthquakes 
that took place in 1702 and 1703, &« The 
| earthquakes began in Italy in October, 1702, 
and continued till July, 1703; the country 
which ſuffered the moſt by them, and where 
they began, is the town of Norcia, with its de- 


pendencies under the eccleſiaſtical government; 
and the province of Abruzzo, which are fitu- 


ated at the foot of the Apennines on the ſouth 
ſide. 1 ns 


They were often accompanied with terri- 
ble noiſes in the air, which alſo were heard 


without any dreadful effects, when the ſky was 


ſerene, The earthquake which happened on 


the 2d of February 1703, was the moſt violent; 
it was accompanied, at leaſt at Rome, with a 
great ſerenity of ſky, and calmneſs in the air. 
It laſted at Rome half a minute, and at Aquila, 


the capital of Abruzzo, three hours. It deſtroyed 


the whole town of Aquila, buried 5000 perſons 


under the ruins, and made great havock in the 
environs, The vibration of the earth, accord- 


ing 
* See the Hiſt of the Conqueſt of the Malaccas, vol. iii, 
p-. 218. | | | 
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follow. 
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times they vomit forth Ramos, ſhake the earth, 
and perform all the effects Pliny attributes to 
thoſe of Veſuvius; that is, they change the 
| beds of rivers, drive back the adjacent ſea, fill 
with cinders the neighbouring plains, and throw 
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chian, ſplit by an earthquake, with a dreadful 
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the top to the bottom, like a road hollowed out, 
but which at a diſtance appears like a path“. 

The hiſtory of the French Academy men- 

tions, in the following terms, the earthquakes 


that took place in 1702 and 1703. The 
earthquakes began in Italy in October, 1702, 
and continued till July, 1703; the country 


which ſuffered the moſt by them, and where 


they began, is the town of Norcia, with its de- 
pendencies under the eccleſiaſtical government; 
and the province of Abruzzo, which are ſitu- 


ated at the foot of the Apennines on — ſouth 
dee 


« They v were often accompanied with terri- 


ble noiſes in the air, which alſo were heard 


without any dreadful effects, when the ſky was 


ſerene, The earthquake which happened on 


the 2d of February 1703, was the moſt violent; 
it was accompanied, at leaſt at Rome, with a 
great ſerenity of ſky, and calmneſs in the air. 
It laſted at Rome half a minute, and at Aquila, 


the capital of Abruzzo, three hours. It deſtroyed 


the whole town of Aquila, buried 5000 perſons 
under the ruins, and made great havock in the 
_ environs, The vibration of the earth, accord- 


ing 


|  ® See the Hits of the Conque of the Malaccas yok. 1 lil, 
| p. 318. 
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ing to the obſervations made by the lamps ir 
the churches, was from ſouth to north, 
| © Tt opened two places, from whence iſſued 
a great quantity of ſtones, which entirely co- 
vered it, and rendered it barren after the ſtones, | 
they threw out water above the height of the 
trees; this laſted half an hour, and inundated 
the adjacent fields, The water was whitiſh, like 
ſoap ſuds, and had not any remarkable taſte, 
A mountain near Sigillo, a city twenty- 
two miles diſtant from Aquila, had on its ſum- 
mit a very large plain ſurrounded with rocks 
like a wall. The earthquake of the 2d of 0 
February, changed this plain into a gulph 
of unequal breadth, whoſe greateſt diameter is 
twenty-five fathoms, and the leaſt twenty; the 
depth of it has not been diſcovered, although 
a line of 300 fathoms has been let down in it. 
At the time this opening was made, flames were 
ſeen to iſſue out, and afterwards a great ſmoke, 
which laſted three days with ſome interrup- 
| 8 
4 At Genoa, on the 1ſt and 2d of July, 1703, 
there were two flight earthquakes, the laſt was 
felt only by the people on the pier : at the ſame 
time, the fea in the port ſunk fix feet, and re- 
mained fo a quarter of an hour, 


& The 
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« The ſulphurous water in the road from 
Rome to Tivoli is diminiſhed two feet and a 


half, both in the baſon and in the canal. In 
many places of the plain, called Teſtine, the 
ſprings and rivulets, which formed moraſles, 


are all dried up. The waters of the lake, called 
FEnfer, are alſo lowered three feet. In place 
ol the ancient ſprings, new ones have appeared 
at about a league diſtance, ſo that poſſibly they 
are the ſame waters, Which have changed di- 


rection*. 


« The ſame earthquake, which in 1538 | 


formed Monti di Cinere, near Pozzoli, filled 


lake Lucrin with tones, earth, and cinders, ſo 
that this lake is now a marſhy ground t.“ 

There are earthquakes allo felt at ſome 
diſtance at ſea, ſays Mr. Shaw ; in 1724, being 

on board the Gazella, an Algerine veſſel, 
mounting 50 guns, three violent ſhocks were 
felt one after the other, as if, every time, a 
weight of 20 or 30 tons had been thrown on | 
the ballaſt, This happened in a part of the 


Mediterranean that was more than 200 fa- 
thom deep. He relates alſo, that others had 


felt earthquakes much more conſiderable in 


VOL, I, X other 


* Anno 1704, page 10. 
+ See Ray's Diſcourſes, page 12. 
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other parts, and « one among the reſt at 49 
leagues weſt from Liſbon#.” 

Schouten, ſpeaking of an earthquake in the 
Malacca iſlands, ſays, that the mountains were 
ſhaken, and the veſſels at anchor in 30 or 40 
fathoms water were ſhook, as if they had ſtruck 
againſt rocks or banks. Experience, con- 
tinues he, teaches us every day that the ſame 
happens in the open ſea, where no bottom is to 
be met with, and that {hips are toſſed to and 


fro by earthquakes, even where the ſea is 
tranquil,” . 
0 Gentil, in his voyage round the world, 
| ſpeaks of earthquakes in the following terms: 
„ ] have, ſays he, made ſome remarks on 
| theſe earthquakes; firſt, that half an hour before 
the earth is agitated, every animal is ſtruck with 


fear ; horſes ſnort, break their faſtenings, and 
fly from the ſtable; dogs bark; birds, as if 


ſtupified, fly into houſes for ſafety; and rats 

and mice quit their holes. Secondly, that 
veſſels at anchor are fo violently agitated, that 

every part of them ſeems as if going to pieces; ww 


the cannons force themſelves looſe, and the 
maſts break in ſeveral places. Theſe facts 1 


| ſhould ſcarcely have given credit to if many 


unanimous 


_® Tee Shaw's Travels. 
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unanimous teſtimonies had not convinced me. 


I know the bottom of the ſea is a continuation 
of the land, and that if one is agitated, it will 
communicate to the other; but I could not 


conceive how every part of a veſſel, floating in 


a fluid, ſhould be affected in the ſame manner 
as if ſhe was on the earth: it appeared to me 


that her motion ſhould have been ſuch as ſhe 


experiences in a ſtorm ; beſides, in the circum- 
ſtance which I ſpeak of, the ſurface of the ſea 


was ſmooth, and there was no wind. Thirdly, 
that if the cavern of the earth, where this ſub- 
terraneous fire is contained, has a direction 


from north to ſouth, and if the buildings of an 


adjacent town are in a parallel line with it, all 


the houſes are overthrown, whereas, if this 
vein or cavern executes its effects by the 


| breadth of the town, the devaſtation of the 


earthquake is much leſs conſiderable.* 

In countries ſubject to earthquakes when 
a new volcano breaks out, earthquakes ceaſe, 
and are only felt in the violent eruptions of 
the volcano, as is obſerved in the iſland of St, 
Chriſtopher t. N 1 
X 2 The 
* See Gentil's Voyage“ vol. 1, page 172, &c. 

+ See Abridgement of Phil. Tranſ. vol. 11, page 302. 


156 BUFFON's 


The enormous ravages produced by earth- 
quakes have made ſome naturaliſts think that 
mountains and other inequalities of the ſurface 
of the globe were only the effects of ſubter- 
raneous fires, and that all the irregularities muſt 
be attributed to the violent ſhocks which they 
have produced, This, for example, is the 
opinion of Mr. Ray; he imagines that all 
mountains have been formed by earthquakes, 
or the exploſion of volcanos, as Monti di 
Cinere, the new iſland near Santorini, &c. but 
he has not conſidered that the flight elevations 
formed by the eruption of a volcano, or by the 
action of an earthquake, are not internally 
compoled cf horizontal ſtrata, as all other 
mountains are; for by digging in the Monti 
di Cinere, we meet with calcined ſtones, Cin= 
ders, burnt earths, metallic droſs, pumice- 
| ſtones, &c. all mixed and confounded like a 
Heap. Beſides, if earthquakes and ſubterra- 
neous fires had produced the great mountains 
of the earth, as the Cordeliers, Mount Taurus, 
the Alps, &c. the prodigious force neceſſary to 
raiſe theſe enormous maſſes might, at the ſame 
time, have deſtroyed a great part of the ſurface 
of the globe; and earthquakes, requiſite to 
produce ſuch effects, muſt have been of in- 
1 conceiveable 
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conceiveable violence, ſince the moſt famous of 


which hiſtory makes mention have not had 

ſufficient power to form a ſingle mountain 

for example, in the time of Valentian I. an 
earthquake happened, which was felt through- 

out all the known world, and yet not a moun- 
tain was thrown up by it. 


It is nevertheleſs certain, that although v we 


might be able to find an earthquake ſufficiently 
powerful to throw up the higheſt mountains, 
it would not be ſufficient to Ciſorder the reſt of 
the globe. 


For ſuppoſing that the chain of the higheſt 


mountains, which croſs South America from 


the Magellanic lands to New Grenada, and the 


gulph of Darien, had been produced by an 
earthquake, and then Jet us ſee by calculations 


the effect of this exploſion, This chain of 
mountains is near 1700 leagues in length, and 
moſtly forty in breadth, comprehending the 
Sieras, which are not ſo lofty as the Andes, 
The lurface therefore is 68,000 ſquare leagues ; 
I ſuppoſe the thickneſs of the matter diſ- 
placed by the earthquake to be about one 
league, that is, the height of theſe mountains 
taken 


'+ As Ammianus Marcellinus relates, libs 26. cap. 14. 
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taken from the top to the caverns, which, ac- 


cording to this hypotheſis, muſt ſupport them, 
is one league; then I ſay, the power of an 


exploſion muſt have raiſed a quantity of earth 


equal to 68,000 cubical leagues, to a league in 
height, Now the action being equal to the 
re-2ction, this exploſion muſt have commu- 


nicated the fame motion to the reſt of the globe. 


The whole globe conſiſts of 12, 310, 523, 801 
cabical leagues, from which ſubſtracting 68,000 
there remains 12, 310, 45 5 801 Cubical leagues, 
the quantity of which motion will be equal to 
that of 68,000 cubical leagues raiſed one 
league; from whence we perceive that the 
force which will have been great cnough to 
cicvate 68,000 cubical leagues would not have 
diſblaced the whole globe a ſingle inch, 

There would, therefore, be no abſolute im- 
iave been raifed by earthquakes, if their 
internal compoſition as well as their external 
form, were not evident proofs of their 
being the work of the ſea, Their internal 
parts are compoſed of regular and parallel 
ſtrata, intermingled with ſhells, and their ex- 
ternal conſiſts of a figure whoſe angles are 
every where correſpondent : is it credible then 

that 


Hibility in the ſuppoſition that mountains 
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that this uniform compoſition and regular 
form ſhould have been produced by irregulur 
ſhocks and ſudden exploſions ? 

But as this opinion has prevailed among 
ſome philoſophers, and as the nature and 
effects of earthquakes are not well underſto 50, 


it may poſſibly be pertinent to hazard a few 


ideas with a view of explaining thoſe intricate 
ſubjecte. 


The earth has undergone great changes on 


its ſurface; we find, at conſiderable depths, 


holes, caverns, ſubterraneous rivulets, and 
void places, which ſometimes communicate by 
chinks, &c. There are two kinds of caverns 3 


the firſt are thoſe produced by the action of 
ſubterraneous fires and volcanos; the action 
of this fire uplifts, burns, and throws out to a 
diſtance the matters that are above, and at the 
fame time divides and deranges thoſe which ate 


on the ſides, and thus produces caverns, 


grottos, and irregular holes, but which how- 
ever is only effected in the environs of volcanos; 


and theſe kind of caverns are more rare than 


thoſe produced by water. We have already 
obſerved that the different ſtrata which compoſe 
the terreſtrial globe are all interrupted by per- 
pendicular fiſſures: the waters which fall on 


the 


— — — 1 Diu 


— — 


160 BUF Fox's 


the ſurface deſcend through them: collect when 
ſtopped by clay, and form ſprings and rivulets ; 
by their natural propenſities they ſeek out 
_ cavities, or ſmall vacancies, and always incline 
to open a paſſage till they find a vent; carrying 
along with them ſand, gravel, and other 
matters they can divide and diflolve ; by degrees, 
in the internal part of the earth, they form ſmall _ 
trenches; and at laſt iſſue forth, in the form 
of ſprings, either at the ſurface of the earth, 
or bottom of the ſea; the matters which they 
carry along with them, leave caverns whoſe 
extent may be very conſiderable, the origin of 
which is quite different from thoſe produced by 
volcanos or earthquakes — 
There are two kinds of earthquakes, the one 
cauſed by the action of ſubterraneous fires, and 
the exploſion of volcanos, which are only felt 
at ſmall diſtances at the time of eruptions z when 
the matters which form ſubterraneous hires, 


__ ferment, heat, and inflame, the fire makes an 


effort on every ſide to get out, and if it does 
not find a natural vent, it raiſes the earth above 
and forces itſelf a paſſage by throwing it out ; 
ſuch is the beginning of a volcano whoſe effects 
and continuation are in proportion to the quan» 
_ tity of inflammable matters it contains. If 
the 
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the quantity of matters is not conſiderable, an 


earthquake may enſue, without a volcano being 


formed, The air rarefied by the ſubterraneous 


fire may alſo eſcape through ſmall vents, and in 


this caſe there will be only a ſhock without any 
eruption or volcano. But when the inflamed 


matter is in great quantities, and confined by 


| ſolid and compreſſed bodies, then a commotion 


and volcano is certain to enſue ; but all theſe 


commotions form only the firſt kind of earth- 


quakes, and can only ſhake a ſmall ſpace of 
ground. A violent eruption of Etna will 
| cauſe, for example, an earthquate throughout 


the whole ifland of Sicily ; but it will never 


extend to the diſtance of three or four hundred 
leagues. When any new mouth burſts out 


in Veſuvius, there are earthquakes at Naples, 
and in the neighbourhood of the volcano ; but 
theſe earthquakes never ſhake the Alps, nor 
extend into France, or other countrics remote 
from Veſuvius. Therefore earthquakes pro- 


duced by volcanos are limited to a ſmall fpace, 


are properly but the effects of the re- action of 

the fire ; and they ſhake the earth, as the ex- 
ploſion of a powder magazine produces a ſhock 
perceptible at many leagues diſtance. _ 
il =. 4 But 
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the ſurface deſcend through them : colle& when 
ſtopped by clay, and form ſprings and rivulets ; 
by their natural propenſities they ſeek out 
cavities, or ſmall vacancies, and always incline 
to open a paſlage till they find a vent; carrying 
along with them ſand, gravel, and other 
matters they can divide and diſſolve; by degrees, 
in the internal part of the earth, they form ſmall 
_ trenches; and at laſt iſſue forth, in the form 
of ſprings, either at the ſurface of the earth, 
or bottom of the ſea z the matters which they 
carry along with them, leave caverns whoſe | 
extent may be very conſiderable, the origin of 
| which is quite different from thoſe Probueee 7 = 
voleanos or earthquakes. 
There are two kinds of earthquakes, the one 
_ cauſed by the action of ſubterraneous fires, and 
the exploſion of volcanos, which are only felt 
at ſmall diſtances at the time of eruptions; when 
the matters which form ſubterraneous fires, 
ferment, heat, and inflame, the fire makes an 
effort on every ſide to get out, and if it does 
not find a natural vent, it raiſes the earth above 
and forces itſelf a paſſage by throwing it out; 
ſuch is the beginning of a volcano whoſe effects 
and continuation are in proportion to the quan- 
| tity of inflammable matters it contains. If 
| the 
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the quantity of matters is not conſiderable, an 
earthquake may enſue, without a volcano being 
formed. The air rarefied by the ſubterraneous 
fire may alſo eſcape through ſmall vents, and in 
this caſe there will be only a ſhock without any 


eruption or volcano. But when the inflamed 
matter is in great quantities, and confined by 
| ſolid and compreſſed bodies, then a commotion 
and volcano is certain to enſue ; but all theſe 


OY commotions form only the firſt kind of earth- 
quakes, and can only ſhake a ſmall ſpace of 


ground. A violent eruption of Etna will 
cauſe, for example, an earthquate throughout 


the whole iſland of Sicily ; but it will never 
extend to the diſtance of three or four hundred 


leagues. When any new mouth burſts out 


in Veſuvius, there are earthquakes at Naples, 
and in the neighbourhood of the volcano ; but 
| theſe earthquakes never ſhake the Alps, nor 
extend into France, or other countries remote 
from Veſuvius. Therefore earthquakes pro- 
_ duced by volcanos are limited to a ſmall ſpace, 
are properly but the effects of the re- action of 
the fire; and they ſhake the earth, as the ex- 


ploſion of a powder magazine produces a ſnoc 


perceptible at many leagues diſtance. n 
VOL. II. | = 4 But 
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But there is another kind of earthquake very 
different. in its effects, and perhaps equally ſo 
in its cauſe ; theſe are felt at great diſtances, 
and ſhake a long courſe of ground, without 
any new volcano or eruption in the old ones 
appearing. We have inſtances of earthquakes 
being felt at the ſame time in England, France, 
Germany, and even in Hungary; theſe earth- 
quakes always extend more in length than 
breadth; they ſhake a zone of ground with 
greater or leſs violence in different places, and 
are almoſt always accompanied with a rum- 
bling noiſe like that of a coach rolling over the 
ſtones with rapidity. 
With reſpe& to the cauſes of this kind of 

earthquake, it muſt be remembered that the 
exploſion of all inflammable matters, produces 
like gunpowder a great quantity of air: that 
this air by the heat is in a ſtate of very great 
rarefaCtion, and that by its ſtate of compreſſion 
in the bowels of the earth, it muſt produce very 
violent effects. Let us ſuppoſe, that at a depth 
of one or two hundred fathoms, pyrites and 

other ſulphurous matters are collected in great 
quantities, and that by the fermentation pro- 


duced by the filtration of the water, or other 


cauſes, they inflame; what muſt happen? Firſt, 
theſe 
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theſe matters are not placed in horizontal layers 
as are the ancient ſtrata, which have been 
formed by the ſediment of the waters; on the 


contrary, they are formed in perpendicular fiſ- 


ſures, in caverns and other places where the 


water can penetrate. Inflaming, they produce 


a quantity of air, the ſpring of which being 


compreſſed in a ſmall ſpace, like that of a ca- 
vern, will not only ſhake the ground directly 
above, but will ſeek out for paſſages by which 
it may eſcape. The roads which offer them- 


ſelves are caverns and trenches, formed by ſub- 
terraneous rivulets: into theſe the rarefied air 
will precipitate with violence, form in them a 


ſtrong wind, the noiſe of which will be heard 


at the ſurface, accompanied with ſhocks of the 


earth, &c. this ſubterraneous wind produced by 


the fire will extend as far as the ſubterraneous 


cavities, and cauſe an agitation more or leſs 


violent as it is diſtant from the vent and finds 
the paſſages of a larger or leſſer extent: this 
motion being made longitudinal, the ſhock will 


be the ſame, and the earthquake be felt through 


a long zone of ground. The air will not pro- 
_ duce any eruption nor volcano, becauſe it will 


find ſufficient ſpace to expand, or rather becauſe | 


it will have found vents and iſſue forth in form 
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of wind and vapour. Even ſhould it not be 
allowed that there exiſt internal paſſages by 
which the air and vapours can paſs, it may be 
conceived that in the place where the firſt ex- 
ploſion is made, the ground being lifted up to 
a conſiderable height, that the moſt adjoining 
to this ſpot mult divide and ſplit in an horizon- 
tal manner by the force of its motion ; and by 
this means paſſages communicating one with 
the other may be opened to great diſtances; and 
this explanation agrees with every phenomena. 
It is not at the ſame moment nor hour that an 
earthquake is felt in two diſtantplaces. Neither 
fire nor eruptions attend thoſe earthquakes _ 
which are heard at a diſtance, and the noiſe 
always marks the progreſſive motion of this 
ſubterraneous wind. This theory is confirmed 
by two other facts; it is well known that mines 
exhale unhealthy air and ſuffocating vapours, 
independent of the wind produced by the cur- 
rent of water ; it is alſo known that there are 
holes, abyſſes and deep lakes in the earth which 
produce winds, as the lake Boleſlaw in Bohe- 
mia, which we have already ſpoken of. 
All this being conſidered, I do not ſee how it 
can be imaginedthat earthquakes produce moun- 
tains, ſince the cauſe itſelf of theſe earthquakes 
| | are 
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are mineral and ſulphurous matters which are 


generally found only in perpendicular elefts of 


mountains and other cavities of the earth. the 


greateſt number of which have been produced 


f by the operations of water; ſince this matter by 


inflaming produces only a momentary explo- 


ſion and a violent wind which follows the ſub- 
 terraneous roads of the water; ſince the dura- 
tion of the earthquake at the ſurface of the 
carth is ſo ſhort, that their cauſe can only be 
exploſion and not a durable fire; and in ſhort, 
ſince theſe earthquakes, which extend to a con- 


ſiderable diſtance, very far from raiſing chains 


of mountains, do not produce the ſmalleſt hills 
throughout their whole extent, 


Earthquakes are in fact more frequent in 


places near volcanos, as in Sicily and Naples ; 
but it is known, by obſervations, that the moſt 


violent earthquakes happen in the time of the 


greateſt eruptions of volcanos ; that they are 
very limited, and cannot produce a chain of 
mountains. 


It has been ſometimes RYE that the 


matters thrown out of Mount Etna, after lay- 


ing for many years and afterwards moiſtened 
W the rain, have rekindled and thrown out 


flames 


. 
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Sands with ſuch violent Ae as even to 
produce a ſlight ſhock. 

In a furious eruption of tna in 1 1669, | 
which began the 11th of March, the ſummit 
of the mountain ſunk conſiderably &; which 
proves the fire of this volcano comes rather from 
the top than from the bottom of the mountain. 
Borelli is of the ſame opinion, and ſays, That 
the fire of volcanos does not proceed from the 
centre, nor from the foot of the mountain, but 
that it iſſues from the ſummit, and flames 
| kindle but at a ſmall depth f. 
Mount Veſuvius in its eruptions has thrown 
out great quantities of boiling water. Mr. Ray, 
who thinks that the volcanean fire proceeds 

from a great depth, ſays, that it is the water of 
| the ſea which communicates by ſubterraneous 
_ paſſages with the foot of the mountain; he gives 
as a proof of it the dryneſs of the ſummit of 
Veſuvius, and the agitation of the ſea at the time 
of theſe eruptions, which ſometimes retreats 
from the coaſts, and leaves the bay of Naples 
almoſt dry. But if theſe facts are true, they do 
not prove in a ſolid manner that the volcanean 
hre proceeds from a great depth; for the water 

which 


* See Phil. Tranſ. Abridged, vol. II. p. 387. 
A Borelli, de incendlis montis Etnae. 
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which is thrown out is certainly rain water, 


which penetrates through the fiſſures, and col- 


lects in the cavities of the mountains. Rills and 
rivulets flow from thoſe containing volcanos as 
well as other lofty mountains, and as they are 
hollow, and have been more ſhaken, it is not 


aſtoniſhing that the water colleQs in their ca- 


verns in their internal part, and that theſe 
waters are thrown out in the time of eruptions 


with other matters. With reſpect to the motion 
of the ſea, it proceeds ſolely from the ſhock 
_ communicated to the waters by the exploſion, 
which cauſes them to advance or retreat ac- 


cording to different circumſtances. 


The matters which volcanos generally throw 


out, come forth in the form of a torrent of 
melted minerals, which inundates all the en- 
virons of thoſe mountains; theſe rivers of li- 
quified matters extend to conſiderable diſtances, 


and in cooling form horizontal or inclined 


| ſtrata, which for poſition are like the ſtrata 


formed by the ſediment left by the waters: bat 


it is very eaſy to diſtinguiſh the one from the 


other. Firſt, becauſe ſtrata of lava are not 


throughout of an equal thickneſs: ſecondly, 
becauſe they contain only matters which have 


evidently been calcined, vitrified, or melted ; : 


and 
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and thirdly, becauſe they do not extend to any 
great diſtance. As there are a great number 
of volcanos at Peru, and as the foot of moſt of 
the mountains of the Cordeliers, is covered 
with matters thrown out by eruptions, it is not 
aſtoniſhing that marine ſhells are not met with 
there, as they muſt have been calcined and 
deſtroyed by the fire; but I am perſuaded, if 
we dig in argilaceous earth, which, according 
to M. Bourguet, is the common earth of the 
valley of Quito, ſhells would be found there, 
as they are in other places, at leaſt where the 
ground is not covered like that at the foot of 
the mountains, with matters thrown out of a 
volcano. | 

It has often been aſked, why volcanos are 
all met with at the top of mountains ? I think 
I have partly given a ſatisfactory anſwer to 
this queſtion in the preceding article, but J 
have thought it neceſſary not to finiſh this 
without farther explaining what I have ſaid on 
this ſubject. 

The peaks or points of mountains were for- 
merly covered with ſand and earth, which the 
rain gradually waſhes along with it into the 
vallies, and has left only the rocks and ſtone, 
which forms the nucleus of the mountain. Y 

This 
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This being left bare will have been ſtill worn 
by the injuries of the air, the froſt will have 
| looſened the large and ſmall parts which of 
courſe have rolled to the bottom. The rocks, 


at the baſe of the ſummit, being left bare, and 


no longer ſupported by the earth which ſur- 


_ rounded them, will have given way a little, and 


by dividing one from the other formed ſmall 
intervals. This ſeparation of the lower rocks 
could not be made without communicating a 
greater motion to the upper. By this means 


the nucleus of the mountain would be divided 
Into an infinity of perpendicular clefts, from 
the ſummit to the baſe of the lower rocks; 


the rain will have penetrated into all theſe 


clefts and looſened, in the inſide of the moun- 
tain, all the mineral parts and other matters 
that it could carry away or diſſolve; they will 


have formed pyrites and other combuſtible 
matters, and when by length of time theſe 
matters were accumulated in great quantities, 

they fermented, and by inflaming produced 
exploſions and other effects of volcanos ; per- 
| haps likewiſe, within the mountains, there 


were maſſes of theſe mineral matters already 


formed before the rain could penetrate therein; 
in that caſe, as ſoon as holes and clefts were 
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made, which gave paſſages to the water and 
air, theſe matters inflamed and formed a vol- 
cano. None of theſe motions could be made in 
plains, ſince all is at reſt and nothing can be 
diſplaced. It is not therefore ſurpriſing that 
volcanos are found only i in high mountains. 
When coal-mines are opened, which are 
generally met with in argile earth, at a great 
depth, it ſometimes happens that the mineral | 
ſubſtances have taken fire: there are even 
mines of coal in Scotland, Flanders, &c. which 
have burnt for a number of years. The ad- 
miſſion of the air ſuffices to produce this effect; 
but theſe fires produce only {light exploſions, 
and do not form volcanos, becauſe all being 
ſolid and full in theſe places, fire cannot be 
excited like that of volcanos, in which there 
are Cavities and void places where the air pe- 
netrates, which muſt neceſſarily extend the 
conflagration and augment the action of the 
fire, ſoas to produce the terrible effects v we hay e 
W delcribed.. 
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ARTICLE. Kyi. 


OF NEW ISLANDS, CAVERNS, PERPENDICULAR 
CLEFTS, &C. &c. 


by the action of ſubterraneous fires, or 


1 by the depoſit of the ſediment of waters. 
Ancient hiſtorians and modern travellers relate 

facts on this ſubje& which put it beyond all 
kind of doubt. Seneca aſſures us, that in his 


time the iſland Theraſia appeared ſuddenly in 
the ſea, to the aſtoniſhment of many mariners 
who beheld it. Pliny relates, that tormerly 
thirteen iſlands in the Mediterranean ſprung at 
the ſame inſtant out of the ſea, and that Rhodes 
and Delos are the principal of thein: it ap- 
pear, from him, as well as Ammianus Mar- 


cellinus, Philo, and others, that theſe thirteen 


| jlands were not produced by an earthquake, 


2 2 2 nor 


TEW iflands are formed either ſuddenly 
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nor by any ſubterraneous exploſion, but that 
they were formerly hid under the water, which 
lowering left them uncovered. Delos had the 


name of Pelagia given to it, from having for- 


merly belonged to the ſea. Whether the origin 
of theſe thirteen iſlands is to be attributed to 
the action of ſubterraneous fires, or to ſome 
other cauſe which might occaſion a ſinking of 


the water in the Mediterranean, is uncertain, 


But Pliny relates, that the iſland Hiera, near 
Theraſia, had been formed of ferruginous 


maſſes, and earth thrown from the bottom of 


the ſea; and in chapter 89, he ſpeaks of other 


iſlands formed in the like manner; but on this 


ſubject we have more clear and certain facts 
of later date. Ez 
On the 23d of May 1707, at the ſun's 


riſing, there was feen, at ſome little diſtance 


from the iſland of Theraſia, or Santorini, 


ſomething like a floating rock in the ſea ; ſome 


_ Perſons, to ſatisfy their curioſity, went towards 
it, and found it a ſhoal which had iſſued from 
the bottom of the ſea : it increaſed under their 
feet, and they brought with them the pumice- 

| None and oyſters which the rock ſtill had at- 
tached to its ſurface. There was a ſlight 


carthquake at Santorini two days before this 


ſhoal 
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ſhoal appeared it increaſed conſiderably till 
the 14th of June, it was then half a mile | 
round, and from 20 to 3o feet high ; the earth 


was white, and a little argilaceous ; atter that 
the ſea became more and more troubled; va- 


pours aroſe which infected the iſland Santorini; 


and on the 16th of July ſeveral rocks were 


ſeen to iſſue at one time from the bottom of 
the ſea, and unite into one ſolid body. This 
was accompanied with a diſmal noiſe, which 


continued upwards of two months. Flames 
Iſſued from the new iſland, which kept increaſ- 
ing in circumference and height, and the vio- 
lent exploſions frequently threw large ſtones 
to more than ſeven miles diſtance. The iſland 
Santorini itſelf was deemed among the ancients 


as a modern produCtion, and in 1726, 1427, 


and 1573, it increaſed in ſize, and ſmall iſlands 
were formed near it * The ſame volcano, 
which in the time of Seneca formed the iſland 
of Santorini, in that of Pliny produced Hiera or 
Volcanella, and in our time the ſhoal above- 
mentioned. 


On the 1oth * Odober, 1720, near "the 
iſland Tercera, a very conſiderable fire aroſe 


out of the ſea ; ſome mariners were ſent by 
the 


2M 566 the Hiſt. of the Acad. 1708, page 23, &c. 
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the order of the governor to take a view of it, 
and who having come near it, perceived, on 


the 19th of the ſame month, an iſland which 


appeared only as fire and ſmoke, with a pro- 
digious quantity of aſhes thrown to a diſtance, 


as if cauſed by the force of a volcano, with a 
report like that of thunder. An earthquake 


5 happened at the ſame time, which was felt in 


the circumjacent places, and great quantities of 
pumice- ſtones were obſerved floating on the 


ſea around the new iſland; pumice-ſtones in- | 


deed have ſometimes UE; rn Iwimming 1 in 
the midſt of the high ſeas f. 


The hiſtorian of the UE TG anno 1721, 


favs on this event, that after an earthquake in 


the iſland of St. Michael, one of the Azores, 


there appeared between this iſland and Tercera 
a torrent of fire, which gave birth to two new 


ſhoals ; and the next year he uu the follow- 


ing detail: 


« M. de l'Iſle has . the Academy 


of many particulars concerning the new iſland 


among the Azores, which he received in a 


letter from M. de Montagnac, conſul at 
Liſpon. 


cc Being 
See Phil. Tranſ. Abridg. vol. VI. Part ii page 2 54. 
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« Being in a veſſel, which was moored the 
' 18th of September, 1721, before the fortreſs 
of the town of St. Michael, M. de Montagnac 
| learnt the following account from the pilot: 

On the 7th of December, 1720, at night, 
there was a great carthquake in 'Tercera and 
St. Michael, which are about 18 leagues apart, 
and between which a new iſland ſprung up: it 
was remarked at the ſame time that the point 
of the iſland of Peak, 30 leagues diſtant, and 


which before threw out fire, was ſunk and 
emitted none; but the new iſland kept throw- 


ing out a conſtant thick ſmoke, and which I 
_ plainly perceived from the veſſel I was in. 


The pilot aſſured us that he had gone round 


the iſland, rowing as near it as he conceived to 
be ſafe. On the ſouth fide he threw a line of 
ſixty fathoms without finding any bottom; on 
the weſt fide the water was greatly changed, 
appearing white, blue and green, and which 


extended two thirds of a league, where it 
ſeemed ready to boil. On the north-welt, the 
part from which the ſmoke iſſued, he found, 


at 15 fathoms, a bottom of thick ſand; he 
| threw a ſtone in the ſea, and where it fell the 
water ſeemed to boil and bubble with impe- 
tuoſity : the bottom was ſo hot that it twice 

. Eb melted 
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ſounding line. The pilot obſerved alſo on 
that ſide that ſmoke iflued from a ſmall lake 
bounded by a ſand bank. This iſland is al- 
moit round and high enough to be perceived 
at the diſtance of ſeven or eight leagues in 
clear weather. 


melted ſome greaſe faſtened at the end of the 


elt has ſince been learnt from a letter of 


M. Adiian, French conſul in the iſland of St. 


Michael, dated March, 1722, that the new 
| iſland had conſiderably diminiſhed, that it was 


almoſt level with the water, and there was 
every appearance it would not laſt long.“ 
It is therefore by theſe, and a great number 


of other facts of a ſimilar nature, very evident 


that inflammable matters are encloſed in the 


earth under the bottom of the ſea, and that they 
ſometimes cauſe violent exploſions. The places 


where this happens might be termed marine 
volcanos, and which differ from common vol- 


canos only by the ſhortneſs of the duration of 
their effects; for the fire having opened itſelf 


a paſſage the water muſt penetrate therein and 


extinguiſh it. The elevation of new iſlands 
_ muſt conſequently leave a void ſpace which the 
water would ſhortly occupy, and this new earth, 


which is only compoſed of matters thrown out 
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by the marine volcano, muſt reſemble that of 
Monti di Cinere and other eminences which 
terreſtrial volcanos have formed. Now as the 
water ruſhes in, during the violence of the 
exploſion, and fills the vacancies that it occa- 
ſions, that is clearly the reaſon why theſe 
marine volcanos act leſs frequent than other 
volcanos, although the cauſes of both are the 
ſame. | Ns | 

Theſe ſubterraneous, or ſub-marine fires 
are doubtleſs the cauſe of all thoſe ebullitions 


of the ſea, which ſailors have remarked in 
various places, and as well as of the water- 
ſpouts we have before mentioned; they like- 
| wiſe produce ſtorms and earthquakes, which 


are not leſs felt on the ſea than on the land. 


_ Iſlands formed by theſe ſub-marine volcanos, 


are generally compoſed of pumice - ſtone, 


and calcined rocks, and produce, like thoſe £ 
of the land, violent earthquakes and com- 


motions. | ) 
Fires have been often obſerved on the ſur- 
face of the water. Pliny tells us that the lake 
Thraſimenia appeared inflamed over all its ſur- 
face. Agricola relates that when a ſtone was 
thrown into the lake Denſtat, in Thuringia, 
VOL, Il, AS I it 
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it appeared, as it deſcended in the water, like 2 


train of fire. 


In ſhort, the quantities of pumice-ſtones 
which travellers affirm are met with in many 


parts of the ocean, and the Mediterranean, 
prove there are volcanos at the bottom of the 
| fea, ſimilar to thoſe we are acquainted with, 
and which differ not in the leaſt from them, 
neither by the matters they caſt out, nor by the 
violence of the exploſion, but ſolely by the 


rarity and ſhortneſs of the duration of their 


effects. From hence we may fairly infer that 
the bottom of the ſea in every reſpect reſembles | 


the ſurface of the earth. 
We ſhall find many connections between | 
land and ſea volcanos ; both are found at the 
ſummit of mountains. The iſtands of Azores. 
and thoſe of the Archipelago are only peaks 


of mountains, ſome of which riſe above the 


water, and others are underneath, By the 


account of the new iſlands among the Azores 
we ſee that the part from whence the ſmoke 
| iſſued was only 15 fathoms under water, which 


compared with the common depth of the ocean, 
proves that even this part is the ſummit of a 


mountain; as much may be ſaid of the 


A new 
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new iſland near Santorini, which could not be 


any great depth, ſince oyſters were found at- 


tached to the rocks which roſe above the 


water. It appears alſo that marine-volcanos 
have, like thoſe of the land, ſubterraneous 
communications, ſince the ſummit of the vol- 


cano of St. George, in the iſland Peak, ſunk at 
the time the new iſlandamong the Azores aroſe. 
It muſt alſo be obſerved, that theſe new iflands 
never appear but near the old ones, and that 
we have no example of new iſlands in the high 


ſeas; we muſt therefore look on them as a 


continuation of the adjacent iſlands; and when 
ancient iſlands have volcanos, it is not aftoniſh- 
ing that the ground adjacent ſhould contain 


matters proper to form them, and which in- 


flame, either by fermentation alone, or * the 


: action of ſubterraneous winds. 


Iſlands produced by the action of fire and 


earthquakes are but few, but there are an in- 
finite number produced by the mud, ſand, and 
earth, which the rivers or the ſea tranſport 


into different places. At the mouth of rivers 


earth and ſand accumulate in ſuch quantities 


as to form iſlands of a moderate extent. The 


ſea, retiring from certain coaſts, leaves the 
5 higheſt parts of the bottom naked, which 
A 3 forms 
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forms ſo many new iſlands; ſo likewiſe the ſea, 


by extending itſelf on certain fhores, covers 


the loweſt parts, and leaves the higheſt, which 
appear as ſo many iſlands ; and thus it is we 
may account for their being ſo few iſlands in 
the open ſea, and. ſo many bordering on the 


co'itinents. | 
Water and fire, whoſe natures appear fo 
different and ſo contrary, produce many ſimilar 
effects, independent of the particular produc- 
tions of theſe two elements, ſome of which 


bear ſoſtriking a reſemblance as to be miſtaken 


for each other, as glaſs and cryſtal, natural and 
fictitious antimony, &c. There are in nature. 
an infinity of great effects produced by them, 
which are ſcarcely to be diſtinguiſhed. Water, 


as has been obſerved, has produced mountains 
and formed molt iſlands, while others owe their 

origin to fire. There are likewiſe caverns, 
clefts, holes, gulphs, &c. ſome of which owe 

their origin to ſubterraneous fires, and others 


to waters. | . 
Caverns are met with in mountains, and few 
or none in plains: there are many in the Archi- 


pelago, and in other iſlands, becauſe they are 
in general only the tops of mountains: caverns 
are formed like precipices, by the ſinking of 


rocks 
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rocks, or large abyſſes, by the action of the fire; 


for to make a cavern form a precipice or abyſs, 


we need only ſuppoſe the tops of adjacent 
rocks had fallen together and formed an arch, 


which muſt often happen when their bottoms 
are ſhaken and diſlodged by time or earth- 


quakes. Caverns may be produced by the ſame 


cauſes which produce holes, the ſhaking and 
ſinking of the earth, and which cauſes are the 


exploſion of volcanos, the action of ſubterra- 


neous vapours and earthquakes ; for they oc- 
caſion caverns, holes, and hollows of every 
kind by their ſhocks and commotion. 


St. Patrick's cavern in Ireland is not ſo con- 


ſiderable as it is famous; it is the ſame with 


the Dog's Grotto in Italy; and that which 
throws out fire, in the mountain of Benigua- 
xeval in the kingdom of Fez. In the county 

of Derby, in England, there is a very conſider- 


8 able cavern, much larger than the famous ca- 


vern of Beauman, near the Black Foreſt, in 


Brunſwick. I have been informed by a perſon 
as reſpectable for his merit as his name, Lord 


Morton, that this large cavern, called the 


Devil's Hole, at firſt preſents a very conſider- 
able opening, larger than any church door; 
that through this opening a riyulet flows; 
that 
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that in advancing the vault of the cavern be. 
comes ſo low, that perſons who are deſirous of 
continuing their road are obliged to lie flat in 
a boat, and be puſhed through this narrow paſ- 
ſage, where the water almoſt touches the roof; 
but after having paſſed this part of the vault, 


the arch riſes to a conſiderable height, and con- 
tinues ſo for ſome diſtance, when it ſinks again 


fo low as to touch the water, and where the 
cavern ends. The ſource of the rivulet which 
iſſues from it ſometimes encreaſes conſiderably : 

it tranſports and heaps up a great quantity of 
ſand in one part of the cavern, which is formed 


like a kind of alley, whoſe direction is different 


from that of the principal cavern. 
In Carniola,near Potpechio, isa very ſ pacious : 
eavern, in which is a large lake. Near Adel- 


ſperg is a cavern, in which we may travel two 


German miles, and where very deep precipices 
are to be met with *. There are alſo large 


_ caverns and beautiful grottos under the moun- 
tains of Mendip, in Wales; mines of lead are 


found near theſe caverns, and whole oaks at 
fifteen fathoms depth. In the county of Glou- 
ceſter there is a very large cavern, called Pen 
Park-hole, at the bottom of which there is 
| thirty 
* See Act. eruè. Lips. anno 1689, page 5 58. 
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thirty fathoms water, and mines of lead are 


alſo found. 


The Devil's Hole, and other caverns, from 


whence iſſue large ſprings or rivulets, have 


- plainly therefore been formed by the water, 


and their origin cannot be conſidered as the ef- 
fects either of earthquakes or volcanos. 

One of the moſt remarkable and largeſt ca- 
verns known is that of Antiparos, a deſcription 


of which is given by M. de Tournefort. We 
enter a ruſtic cavern about thirty feet broad, 
divided by ſome natural pillars; between two of 
which, on the right, the ground is on a gentle 
llope, and then becomes more ſteep to the bot- 


tom, about twenty feet; this is the paſſage to 


the grotto, or internal cavern, which is very 


dark, and cannot be entered without ſtooping 
and the aſliſtance of torches. We then deſcend 
an horrible precipice by the aſliſtance of a rope, 


faſtened at the entrance, into another ſtill more 
frightful, the borders of which are very flip- 


pery, with dark abyſſes on the left. By the 


_ aſſiſtance of a ladder we paſs a perpendicular 

rock, and then continue to go through places 

| ſomewhat leſs dangerous: but when we think 

ourſelves in a ſafe path, we are ſtopped ſhort 

by a tremendous obſtruction, and are obliged 
* 
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to crawl on our hands and knees, or lide on our 
back, the length of a large rock, and then de- 


ſcend by a ladder. When we are at the bottom 


of the ladder, we ſtill have to ſtumble over 


pieces of rocks for ſome time, and then we reach 


the celebrated grotto. It is computed to be 


three hundred fathoms deep from the ſurface ; 


of the earth, appears to be forty fathoms high 


by fifty broad. It is filled with large beautiful 


ſtalactites of various forms, as well from the 


| roof of the vault as on the bottom x. 


In part of Greece called Livadia (the Achaia 


of the ancients) there is a large cavern in a 
mountain which was formerly famous for the 
oracles of Trophonius ; it is between the lake 
Lividia and the adjacent ſea, at the neareſt 


part it is about forty miles; and there are forty 
ſubterraneous paſſages acroſs the rock, through 


which the waters flow T. 


In all countries which produce ſulphur, 5 
volcanos, and earthquakes, there are caverns. 
The ground of moſt of the Archipelago iſlands | 
are cavernous; the illands of the Indian ocean, 


principally 2 


See the Voyage de Levant, page 188 z and alſo Remarks | in 


a Journey from Paris to Conſtantinople, which contains a co- 


pious defcription of this aſtoniſhing phenomenon, 


+ See Got don's Geography, 1733, Page 179. 
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principally that of the Malacca's, appear to be 


ſupported by vaults and cavities. The land 
Azores, the Canaries, the iſlands of Cape de 
| Verd, and in general almoſt every ſmall iſland, 
is in many parts hollow and cavernous ; be- 
cauſe theſe iſlands are, as we have obſerved, 


only points of mountains where conſiderable 


ebullitions are made, either by the action of 
volcanos, of the water, of froſts. or other in- 
_ juries of the weather. In the Cordeliers, where 
there are many volcanos, and where earth- 


quakes are frequent, there are alſo a great 


number of caverns 
hhe famous labyrinth of the iſland of Candia, 
is not the work of nature alone, M. de Tourne- 
fort aſſures us that it has evidently been greatly 
enlarged by men; and moſt likely this cavern is 


not the only one which has been augmented by 


human labour. Every day mines and quarries 
are digging, and when abandoned for a long 


time, it is not eaſy to diſcover whether they 


have been the productions of nature, or formed 
by the hands of men. We know of quarries of 

conſiderable extent; for example, that of Mae- 
ſtricht, where it is ſaid 50,000 men may conceal 
themſelves, and which is ſupported by upwards 
of 1000 pillars, twenty-four feet high, and the 
VOL. II. BBB an 
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earth and rock above is more than twenty-five 


fathoms thick *. 


The ſalt mines in Poland form Ain greater 


_ excavations than the above. There are gene- 
rally vaſt quarries near large towns. But we 
cannot proceed farther in particulars : beſides, 
the labour of man, however great, will ever hold 
but a ſmall place in the hiſtory of nature. 


Volcanos and waters which produce caverns 
internally, form alſo external clefts, precipices, 
and abyſſes. At Cajeta, in Italy, there is a 


mountain which had formerly been ſeparated 
by an earthquake, in a manner ſo as to appear 
as if the diviſion was made by the hands of 


men. We have already ſpoken of the divi- 


ſions in the iſland of Machian, of the abyſs of 
mount Azarat, of the gap in the Cordeliers, and 
that of Thermopyle, &. To theſe may be 


added, the gap in the mountain of Troglodytes, 


in Arabia, which nature only ſketched out, and 
which Victor Amadeus cauſed to be finiſhed. 
Water, as well as ſubterraneous fires, produce 


conſiderable ſinking of the earth, fall of rocks, 


and overthrow mountains, of which we can 


give many examples. | 
In the month of June 17 TR a part of the 


mountain 
* See Abtidg. Phil Trav. vol. XI. page 463. 
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mountain of Diableret, in Valois, fell ſuddenly, 


and ſome time after, the ſky being ſerene, it 
appeared to have taken a conical figure. Fifty- 


three huts belonging to the boors were deſtroy- 


| ed, together with ſeveral people and a great 


many cattle, covering a ſquare league with the 


ruins it occaſioned. A profound darkneſs was 
_ cauſed by the duſt ; the heaps of ſtones thrown 
together were above thirty perches in height, 


ſtopped the currents of the water, and formed 


new and very deep lakes. In all this there was 
not the leaſt trace of bitumen, ſulphur, lime, 


nor conſequently any ſubterraneous fire, and 


apparently the baſe of this great rock was pe- 


riſhed and reduced to duſt “ 


We have a remarkable example of theſe | 


ſinkings near Folkſtone, in the county of Kent; 


the hills in its environs ſunk gradually by an 


inſenſible motion, and without any earthquake, 


"Theſe hills internally are rocks and chalk, and 
by their ſinking they have thrown into the ſea 


rocks and earth which were adjacent to it. 
The relation of this fact may be ſeen in the 
Abridgment of the Philoſophical Tranſactions, 


vol. VI. page 250. 1 915 
B b 2 In 
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In 1618, the town of Pleurs, in Valtelino, 
was buried under the rocks, at the bottom of 
which it was ſituated. In 1678, there was a 
great inundation in Gaſcony, cauſed by the 


ſinking of ſome pieces of one of the Pyrennees, 


which forced the water to ſpring forth that 


was contained in the ſubterraneous caverns of 


thoſe mountains. In 1680, there happened a 
ſtill greater in Ireland, by the ſinking of a 
mountain into caverns filled with water. We 
may eaſily conceive the cauſe of theſe effects. 
Itis well known there are ſubterraneous waters 
in an infinity of places; theſe waters carry off 
by degrees the ſand and earth over which they 


_ paſs, conſequently may in time deſtroy the bed 


of earth on which the mountain reſts; and 
this bed of earth being more deficient on one 
ſide than on the other, the mountain of courſe 


muſt be overthrown ; but it this baſe is worn 
every where alike, the mountain will fink and 


not be overthrown. _ 0 a 
Having remarked on the ſinkings and other 
changes on the earth, occaſioned by what may 


be called the accidents of nature, we ought 
not to paſs over the perpendicular clefts found 


throughout the ſtrata of the carth : thele clefts 
are 
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are perceptible not only in rocks and quarries 


of marble and ſtone, but alſo in clays and 


_ earths of every kind, which have never been 
removed. I call them perpendicular cletts, 


becauſe, like the horizontal ſtrata, they are 
oblique, by accident only. Woodward and 
Ray ſpeak of theſe clefts, but in a confuſed 


manner; and they do not term them perpendi- 
cular clefts, becauſe they thought they might 
be indifferently oblique or perpendicular. No 
author has explained the origin of them, al- 
though it is apparent that they have been pro- 


duced, as we obſerved in a preceding article, 
by the dryneſs of the matters which compoſe 


horizontal beds. In whatſoever manner this 


drying happens, it muſt have produced perpen- 


dicular clefts ; for the matters which compoſe 
the ſtrata could not have diminiſhed in ſize 
without ſplitting in a perpendicular direction 


to theſe ſtrata, I comprehend under this name 
of perpendicular clefts all natural ſeparations 
of rocks, as well as thoſe which may have 
been occaſioned by any convulſive accident. 


When ſome conſiderable motion happens to 
maſſes of rocks, theſe clefts are ſometimes 
found obliquely placed, but this is becauſe the 
maſs is of itſelf oblique, and with a little at- 

| | _ tention 
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tention it is always eaſy to diſcover that theſe 


clefts are in general perpendicular to the hori- 
Zontal ſtrata, particularly in quarries of marble, 
lime, ſtones, and all large chains of rocks. 


Mountains internally are principally com- 


poſed of ſtone and rocks in parallel beds: be- 


tween the horizontal beds ſmall ſtrata of a ſofter 
matter than ſtone is found, and the perpendi- 


cular clefts are filled with ſand, cryſtals, mi- 


nerals, metals, &c. theſe laſt matters are of a 
more modern formation than the horizontal beds 


in which we find ſea-ſhells. The rains have 
by degrees looſened the ſand and the earth on 
the upper parts of mountains, and have left 
the ſtone and rocks entirely naked, in which 
we readily diſtinguiſh the horizontal ſtrata and 
perpendicular clefts : in plains, on the con- 


trary, the rain- water and floods having brought 


2 conſiderable quantity of earth, ſand, gravel, 
and other ſuch matters, have formed a bed of 


tufa, ſoft and diſſoluble ſtone, ſand, gravel, and 
earth, mixed with vegetables. "Theſe beds con- 


tain no marine ſhells, or at leaſt only frag- 


ments, which have been detached from moun- 
tains, with gravel and earth. We muſt care- 


fully diſtinguiſh theſe new beds from the old, 
where almoſt always a great number of entire 


ſhells 
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ſhells are found placed in their natural ſitua- 
— | 


If we obſerve the order and internal diſpoſi- 


tion of matters in a mountain, compoſed, for 
example, of common ſtones, or calcinable lapi- 


dific matters, we generally find a bed of gravel 


under the vegetable earth, of the nature and 
colour of the ſtone which predominates in 


this ground; and under the gravel we meet 
with ſtone. When the mountain is divided 
buy ſome trench, or deep cut, we eaſily diſtin- 


guiſh all the ſtrata of which it is compoſed. 


Each horizontal ſtratum is ſeparated by a kind 


of joint, which is likewiſe horizontal, and their 
thickneſs generally increaſe in proportion as 
they lower from the ſummit of the mountain, 
and are all divided vertically by perpendicular 


clefts. In common, the firſt ſtratum which 
| is met with under the gravel, and even the 
ſecond, are only thinner than the beds which 
form the baſe of the mountain, but are ſo 
divided by perpendicular clefts, that pieces of 


any length are not to be ſeen: they perfectly 
| reſemble the cracks of ground which is very 
dry, but go not very far, gradually diſappearing 
in proportion as they deſcend, and towards the 
dottom there are no great number but where 


they 
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Theſe beds of ſtone are often many leagues 


in extent, without any interruption; we almoſt 


always meet with the ſame kind of ſtone in the 
oppolite mountains, whether divided by a ſmall 
neck or a valley; and the beds of ſtone diſap- 


pear only in places where the mountain ſinks 


and becomes level with ſome large plain. 


Sometimes between the firſt ſtratum of vege- 


table earth, and that of gravel, marl is found, 
which communicates its colour and other qua- 


| lities to the other two: then the perpendicular 
clefts of the quarries which are beneath are 
filled with this marl, where it acquires an 
hardneſs in appearance equal to that of ſtone, 
but by expoſing it to the air it crumbles, ſof- 
tens and becomes ductile. - FW 


In moſt quarries the beds of ſtone formed on 


the ſummit of a mountain are ſoft, and thoſe 


near the baſe are hard ; the firſt is commonly 


white, of ſo fine a grain as ſcarcely to be per- 


ceived ; it becomes more grained and harder in 


proportion as it deſcends, and the loweſt ſtone 


is not only harder than that of the upper, but 
it is alſo cloſer, more compact and heavier; its 
grain is fine and gloſſy, and often brittle, and 
breaks as clear as flint. 5 


The 
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The interior part of a mountain is therefore 
compoſed of different parts of ſtone, the upper 


of which are of ſoft ſtone, and the lower of 
hard, and much broader at the bottom than at 
the top; which indeed almoſt neceſſarily follows, 
for as they become ſo much the harder as they 
deſcend, it may be fairly ſuppoſed that the cur- 
rents and other motions of the water which 


have hollowed the vallies and given a ſhape to 
the turnings of a mountain, will have laterally 


worked on the matters of which the mountain 


is compoſed, and have worn them away in pro- 
portion as they were hard or ſoft. Now the 


upper ſtrata being the ſofteſt, it will naturally | 
have ſuffered the greateſt diminution. This is 


one of the cauſes to which the inclination of 
mountains may be attributed, and this inclina- 


tion will be {till leſs ſteep in proportion as the 


earth and gravel have been waſhed away by the 


rain, and for theſe reaſons it is that hills and 


mountains, compoſed of calcinable matters, have 
an inclination much leſs than thoſe compoſed of 
live rock and flint in large maſſes ; the laſt in 
general are of conſiderable heights and nearly 


perpendicular, becauſe in theſe maſſes of vi- 


trifiable matters the upper beds, as well as the 
VOL. Il, Cc: lower, 
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lower, are of great hardneſs, and have alike 
reſiſted the action of the waters. 
When on the top of a hill, whoſe ſummit is 
flat, and of a pretty large extent, we meet with 

| hard ſtone directly under the ſtratum of vege- 
table earth, we muſt remark that what appears 


_ to be the ſummit is not ſo in fact, but only the 

| | continuation of ſome higher hill, whoſe upper ; 
{al ſtrata are ſoft ſtone and the lower hard; and it W 
j i is the prolongation of theſe laſt ſtrata that ve 
þ i meet with again at the top of the firſt hill. 

1 On the ſummit of mountains which are not 


ſurmounted by any conſiderable height, it is 
generally only ſoft ſtone, and we muſt dig very 
deep to meet with hard. Banks of marble are 
never found but between theſe beds of hard 


| ſtone, which are diverſely coloured by the me- 
k 0 aAlllic earths which the rain introduces into the 
1 ſtrata by filtration, and poſſibly in every country 
| | where there is ſtone, marble would be found 
ji Wi if dug for to a ſufficient depth; Quoto enim laco 


non ſuum marmor invenitur ® ſays Pliny: in 
fact it is a much more common ſtone than it is 
10 thought to be, and differs from other ſtones 
| | Enos only by the fineneſs of its grain, which renders 
= it more compact and ſuſceptible of a brilliant 
NE poliſh ; 
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poliſh ; and from which quality it took its de- 


nomination from the ancients. | 
The perpendicular fiiſures and joints of quar- 
ries are often filled and incruſted with concre- 


tions, which are ſometimes as tranſparent as 


chryſtal, of a regular figure, ſometimes opaque: 


the water flows through the perpendicular clefts, 
and penetrates even the compact texture of the 


ſtone ; the ſtones which are porous imbibe ſo 
great a quantity of water, that the froſt ſplits 
and divides them. The rain by filtrating through 
the beds of marl, ſtone, and marble, load them- 
ſelves with every matter they can take up or 
diſſolve. Theſe waters at firſt run along the 
perpendicular clefts, afterwards penetratc the 


beds of ſtone, and depoſit between the hori- 


zZontal joints, as well as in the perpendicular 
Clefts, the matters they have brought with them, 
and form theſe different congelations according 
to the natureof the matters they have depoſited: 
for example, when the water filters through 
marl, chalk, or ſoft ſtone, the matters Which 
they depoſit are a very pure and fine marl, 
which generally enters in the perpendicular cleft 
of the rocks under the form of a porous, ſoft 
ſubſtance, commonly very white and light, 
e . Which 
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uw which naturaliſts have called Lac lunac, or 
it Medulla Sani. 
Wl When theſe ſtreams of water, loaded with 
; =  _ lapidific matter, flow through the horizontal 
Joints of ſoft ſtone or chalk, this matter attaches 
Itſelf to the ſurface of the blocks of ſtone, and 
forms white, ſcaly, light, and ſpongy cruſt ; 
i which ſome authors have named Mineral hurts, 
8 from its reſemblance to Vegetable Agaric: but if 
0 the ſtrata are of common hard ſtone, proper to 
10 ” make good lime, the filter being then more cloſe, 
the water will iſſue from it loaded with lapidific 
matter, more pure and homogeneous, and whoſe 
molecules uniting more intimately, will form 
nearly concretions of the hardneſs of ſtone, 
with a little tranſparency, and we ſhall find on J 
i the ſurfaces of the blocks in theſe quarries, | 1 
"pt ſtony incruſtations variouſly diſpoſed, which 
| it entirely fill up the horizontal joints. 
' T In grottos and cavities of rocks, which may 
i be looked upon as the baſons of perpendicular 
clefts, the diverted direction of the ſt:eams of 
1 water, give different forms to the concretion 
1 which reſult therefrom. They in general have 
i | the appearance of a cone attached to the top of 
„ the vault, although they may more properly be 
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conſidered as hollow and white cylinders, formed 


by a concentrical ſurface ; theſe congelations 
ſometimes deſcend by drops to the bottom, and 
form pillars, and a thouſand other figures, as 
uncouth and ridiculous as the names which 


naturaliſts have been pleaſed to give them, ſuch 


as Stalactites, Stelegmites, Ofleccallae, &c. 
When theſe concretic juices iſſue immedi- 


ately from marble and hard ſtone, the lapidific 


matter conveyed by the water being rather 


diſſolved than looſened, the ſmall conſtituent 


parts take a regular figure, and form columns, 


terminated by triangular points, which are 


- tranſparent and conſiſt of oblique ſtrata; this is 


called Sparr, or Spall. It is generally tranſ- 
parent and colourleſs, but when the ſtone or 
marble from whence it iſſues contains metallic 
parts, this ſpar is as hard as ſtone ; it diſſolves, 
like ſtone, by acid ſpirits, and calcines with the 
ſame heat ; therefore we cannot doubt that it is 


real ſtone, and perfectly homogeneous. It might 


even be ſaid that it is a pure and elementary 


ſtone, under its proper and ſpecific form. 
Moſt naturaliſts nevertheleſs look on this 


matter as a direct ſubſtance, exiſting indepen- 


dent of ſtone ; it is the lapidific or chryſtalline 
Juice which, according to them, not only binds 


the 
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the parts of common ſtone, but even thoſe of 


flint. This juice, ſay they, conſtantly aug- 


ments the denſity of ſtones by reiterated filtra- 
tions, and at length converts them into real 


flint. When this juice is fixed in ſpar, it con- 


tinues to receive ſtill more pure juices, which 


Increaſe its denſity and hardneſs, ſo that this 
matter ſucceſſively becomes glaſs, then chryſtal, 


and at laſt a perfect diamond. 
But if this is true, why in whole provinces 
does this chryſtalline juice form only ſtone, and 


in others nothing but flint? Will they ſay that 


the two ſoils are not of a like age, and that 
this juice has not had time to circulate and 


complete the end of its natural ation ? This 
is not probable. Beſides, from whence does 


this Juice proceed? If it produces ſtone and 
flints, what is it that produces this juice ? It is 


apparent that it has no exiſtence independent 


of theſe matters, which of themſelves can give 
to the water that penetrates them a petrifying 


quality, always relative to their native and ſpe- 


cific character, inſomuch that when it filtrates 


through ſtones it forms ſpar, and when it iſſues 
from flints, chryſtal; and there are as many dif- 


ferent kinds of this juice, as matters from which 


they proceed. Experience perfectly agrees with 


this 


this idea. The waters which filtrate through 
bl ſtone quarries generally form ſoft andcalcinable 


matters, like the ſtones themſelves ; on the con- 
trary, thoſe which ſpring from rock and flint 
form hard and vitrifiable congelations, which 


have all the other properties of flint, as the firſt 


have all thoſe of ſtone; fo the waters which 


have penetrated the beds of mineral and metal- 


lic ſubſtances produce . marcaſites, and 
grains. 


We have obſerved, that we might divide all 
matters into two great claſſes, vitrifiable and 
cCalcinable; clay and flint, marl and ſtone, may 

be looked upon as the two extremes of each of 


theſe claſſes, the intervals of which are filled 


with an almoſt infinite variety of the mixt mat- 
ters which have always one or other of theſe 
ſubſtances for their baſis. 
e ſubſtances of the firſt claſs can never 
acquire the nature and properties of the other. 


Stone will always be as remote from the nature 
of flint, as potter's earth is from warl; no known 


agent will ever be capable of making them 
quit the combinations peculiar to their nature: 
the country which produces ſtone and marble 


will remain todo ſo as certainly as thoſe wherein 


there is only flint and granate will never have 


either ſtone or marble. | of 
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If we obſerve the order and diſtribution of 


matters in a hill compoſedof vitrifiable matters, 
we ſhall commonly find under the firſt bed of 


vegetable earth a bed of clay, a vitrifiable mat- 
ter, analogous to flint, and which, as I have 
obſerved, is only a decompoſed vitrifiable ſand: | 
this bed of argilaceous earth or ſand anſwers to 

a bed of gravel met with in hills compoſed of 


calcinable matters: beneath which we meet 


with ſome beds of free- ſtone ſcarcely ever more 


than ſix inches thick, and divided into ſmall 
| pieces by perpendicular clefts. Under theſe beds 
are many others of the ſame matters, and alſo 


beds of vitrifiable ſand, the free-{tone becomes 


harder and its blocks encreaſe in ſize in propor- 
tion as we deſcend; underneath theſe we find a 


very hard matter which I have called live rocks 
or flint in large maſſes, which is ſo hard as to 
reſiſt the file, graver, and acid ſpirits, more than 


vitrifiable ſand, and even powdered glaſs, on 
which aquafortis ſeems to have ſome effect. If 


ſtruck by another hard body it emits ſparks, and 
exhales a very penetrating ſmell of ſulphur. 
This maſſy flint, as J have termed it, is generally 


found with beds of clay, earth, coals, and vitri- 


tiable ſand, anſwer to the ſtrata of hard ſtone 
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and marbles, which ſerve as a baſe to hills 


compoſed of calcinable matters. 


Water, by flowing through perpendicular 


clefts, and by penetrating the ſtrata of theſe 
vitrifiable ſands, clays, and earths, becomes im- 
pregnated with the fine and moſt homogeneous 


parts of theſe matters, and forms many diffe- 
rent concretions, ſuch as talcs, amianthus's, 
and various other ſubſtances produced by diſ- 
tillations through vitrifiable matters. 

Flint, notwithſtanding its hardneſs and den- 


ſity, has, like common marble and hard ſtone, 


its exudations, from whence ſtalactites of dif- 
ferent kinds reſult, whoſe varieties of tranſpa- 
rency, colours and configuration, are according 


to the nature of the flint which produces them, 
and the different metallic or heterogeneous 


matters which it contains. Rock chryſtal, all 
precious ſtones, white or coloured, and even 
diamonds, may be regarded as ſtalaQtites of 


this kind. Flints in ſmall pieces, whoſe ſtrata 
are generally concentric, are alſo ſtalactites, or 


paraſitical ſtones; from flints of large dimen- 
ſions, and moſt fine opaque ſtones, are only ſpe- 


cies of flint. Matters of a vitrifiable kind, as 
we have obſerved, do not produce ſo great a 
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variety of concretions as thoſe of the calcin- 
able claſs ; and theſe concretions, produced by 
flints, are almoſt all hard and precious ſtones ; 
whereas thoſe of the calcareous are only ſoft 


matters of no value. 
Perpendicular clefts are found in rocks of 


flint, as well as in thoſe of marble and hard 


ſtone; they are ſometimes even larger there, 


which proves that matter is ſtill dryer than 
ſtone: hills, whether of calcinable or vitrifiable 
matters, are ſupported by clay or vitrifiable 
ſand; theſe are the common and general mat- 


ters of which the globe is compoſed, and which 
I look on as the lighteſt parts, or the ſcoria of 


vitrified matter, with which it is internally "+ BY 
led; thus all mountains or plains have argila- 


ceous earth or ſand for their common founda- 
tion. For example, we ſee that in the pits at 


Amſterdam and Marly la Ville, vitrifiable ſand 


was below every other ſtratum. 
In moſt naked rocks it is obſervable that the 
ſides of the perpendicular clefts, whether broad 
or narrow. correſpond as exactly as thoſe of a 
piece of ſlit wood. In the large quarries in 


Arabia, which are almoſt compoſed of granate, 


theſe perpendicular ſeparations are very fre- 
quent; and Rong ſome are twenty or thirty 
yards 


— — ——— > ee 
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yards wide, yet the ridges exactly correſpond 
and leave a deep cavity between them *. It is 


very common to find in perpendicular clefts 


ſhells broken in half, and each piece remaining 


faſtened to the ſtone on the oppoſite ſide ; 
which proves theſe ſhells were placed in the 
| ſolid ſtratum, and before the cleft was made t. 
In ſome matters the perpendicular clefts are 
very wide, as in the quarries quoted by Shaw, 

which perhaps is the reaſon that they are not 
ſo frequently met with. In the quarries of 
flint and granate, the ſtone may be cut out in 
very large pleces without the ſmalleſt incon- 
veniency, as the obeliſks and pillars ſeen at 
Rome, which are upwards of ſixty, eighty, an 
hundred, or one hundred and fifty fect long. It 
appears that theſe large pillars were raiſcd from 
the quarry, and that they are to be had of any 
required thickneſs, as well as ſome ſpecies of 
free-ſtone. There are other matters where 
theſe perpendicular ſtrata are very narrow ; as 
in clay, marl, and chalk, and they are wider 


in marble and moſt hard ſtones. Some are 
imperceptible from being filled with a matter 
nearly . to that of the ſtone itſelf, which 


D d 2 nevertheleſs 


* Sec Shaw's Travels, vol. II. page $3. 
+ See Woodward, page 198. 
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nevertheleſs breaks off the continuity of the 

ſtone, and are what the workmen call hairs. 1 
have often remarked that in marble and ſtone 
| theſe hairs croſs the blocks entirely, and differ 
from particular clefts only becauſe their ſepa- 


—— — — — 


ration is not complete, theſe kind of clefts are 


filled with a tranſparent matter, which is a true 
| ſpar. There are a great number of conſi- 


derable clefts in the quarries of free-ſtone ; 
this proceeds from theſe rocks often reſting 


on leſs ſolid baſes than marble or calcinable 


ſtones, which generally reſt on clay. There 


are many places where free-ſtone is not to 
be met with in large maſſes; and in moſt 
_ quarries where it is good it lies in the form of 
_ cubes and parallel pipedes placed on each 


other in a very irregular manner, as in the hills 


of Fontainbleau, which at a diſtance appear 
to be the ruins of ancient buildings. This ir- 
regular diſpoſition proceeds from the baſe of 
theſe hills being compoſed of ſand, which per- 
mits the roaks to fink one on the other, par- 
ticularly in places that formerly have been 


worked, which bas occaſioned a great number 
of clefts and intervals between the blocks; and 


we may obſerve, in every country where ſand 
and free-ſtone abound, that there are many 


pieces 
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pieces of rock and large ſtones in the middle 
of plains and vallies; whereas in a country 
conſiſting chiefly of marble and hard ſtone, 
theſe ſcattered pieces, which have rolled from 
the hills and mountains, are very ſcarce, which 


proceeds only from the different ſolidity of the 


baſe on which theſe ſtones reſt, and from the 
extent of the banks of marble and calcinable 


ſtone, which is more conſiderable than that of 


f 7 ee- ſtone. 


ARTICLE XVIII. 


OE THE EFFECTS OF RAIN—OF MARSHES, SUBTER- 
'RANEOUS WOOD, AND WATER. 


tains ſand, earth, gravel, &c. which they 
- — carry 


TX 7 E have already obſerved that rains, and 
the currents of water they produce, 
continually detach from the heights of moun- 
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carry into plains, from whence the rivers con- 
vey a part of them into the ſea. Plains there- 


fore are ſucceſſively filled, and by degrees raiſ- 


ed higher, while mountains daily diminiſh. 


Joſeph Blancanus relates various facts on this 
ſubject, which were of public notoriety in his 
time, and which prove that mountains have 

been conſiderably lowered. In the county of 

Derby, in England, the ſteeple of the village 

Craich was not viſible in 1572 from a cer- 

tain mountain, on account of the height | of 


another which intervened; in eighty or an 


hundred years after, not only this ſteeple but 
every part of the church became viſible from 
that very ſpot. Doctor Plot gives a ſimilar 
example of a mountain between Sibbertoft and 


Aſhby, in Northamptonſhire. The rain waters 


not only carry with them the lighteſt parts 
of the mountains, as earth, gravel, and ſmall 
ſtones, but even undermine and roll down large 


rocks, which conſiderably diminiſh the height 


of them. The mountains of Wales are very 


ſteep and high, and the fragments of theſe 
rocks are to be ſeen in large pieces at their 
feet, which as well as all fragments of rocks 


met with in vallies are the works of froſts and 


water. It is not mountains of fand and earth 


alone 
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alone which the rain cauſes to fink, for they 


attack the hardeſt rocks, and carry with them 
large fragments into the vallies. In a valley 
in Nant-phrancon, in 1685, a part of a large 
rock, which reſted on a narrow baſe, having 
been undermined by the waters, fell and broke 


in many pieces, the largeſt of which, in de- 


ſcending, tore up a conſiderable trench in the 


plain, and croſſed a ſmall river on the other 


ſide of which it ſtopped. It is to ſimilar accie 
dents we muſt attribute the origin of all the 


large ſtones found adjacent to the mountains. 


We muſt recollect, as before obſerved, that 
theſe large ſtones, ſcattered abroad, are more 
common in countries whoſe mountains are 


compoſed of ſand and free-ſtone, than in thoſe 


where their compoſition is marble and clay, 
| becauſe ſand is a leſs ſolid foundation than 
clay. 


which the rain detaches from mountains and 


carries into the vallies, we ſhall quote a cir- 


cumſtance related by Dr. Plot; he fays, in his 


Natural Hiſtory of Staffordſhire, that 18 feet 


deep in the earth a great number of pieces 


of money had been found, coined in the reign 


of Edward IV. two hundred years before his 


To give an idea of the quantity of earth 


time, 
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time, from which he concludes that the ground 


it which is marſhy has increaſed above a foot in 
118 eleven years, or an inch and a twelfth every 
6 year. A ſimilar obſervation occurs with re- 
1 | ſpect to ſome trees buricd ſeventeen feet deep 
1 3 from the ſurface under which medals of Julius 
„ Cæſar were found; fo the earth, brought from 
| | the top of mountains by the waters, conſider- 
13 ably increaſes the elevation of the ground of 
i | 1 plains 
1 This gravel, ſand, and nn which the 
11 waters from mountains convey into plains 


form- ſtrata, which muſt not be confounded 
with the ancient and original ſtrata of the 
globe. In the former claſs muſt be placed 
thoſe of ſoft ſtone, gravel, and ſand, the grains 
of which are waſhed and rounded ; to theſe 
j may be added, the ſtrata of ſtones which are 
* e formed by a kind of incruſtation; ; neither 
1 of which owe their origin to the mates or 
ſediments of the ſea. In theſe ſtrata of ſoft 
Will E and imperfect ſtones are found an infinity of 


| vegetables, leaves, land and river ſhells, and 
1 ſmall bones of terreſtrial animals, but never 
| | | ſea ſhells, or other marine productions; which 
2418 | evidently proves, together with their want 
j of ſolidity, that theſe ſtrata are formed on the 

| (| — ſurface 
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ſurface of the dry land, and that they are more 
modern than thoſe of marble and other ſtones 
which contain ſhells, and were originally 
formed by the ſea. All theſe modern ſtones 
appear to be hard and ſolid when they are firſt 


hewn out, but when expoſed to the weather, 


the air and rain preſently diſſolve them; their 
ſubſtance is ſo different from true ſtone, that 


when reduced into minute parts, to make ſand 
of them, they are converted into a kind of earth 
or clay. Stalactites and other ſtony concre- 


tions, which Tournefort took for vegetated : 


marble, are not real ſtones, no more than thoſe 


formed by incruſtations. We have already 


 ſhewn that tufa is not of ancient formation, 


and mult not be ranked in the claſs of ſtones. 


Tufa is an imperfect matter, differing from 


ſtone or earth, but which derives its origin 


from both by the means of rain water, as in- 
_ cruſtations derive theirs from the depoſit of the 


water of certain ſprings ; therefore the ſtrata - 
of theſe matters are not ancient, nor been 


formed like the reſt, by the ſediments of the 


ſea. The ſtrata of turf are alſo modern, and 


have been produced by the ſucceſſive aſſem- 


blage of leaves and other periſhable vegetables, 


and which are only preſerved by a bitumous 


VOL. II. e earth. 
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earth. Among theſe modern ſtrata we never 
meet with any marine productions; but, on 
the contrary, many vegetables, bones of land 
animals, and land and river ſhells, as may be 
ſeen in the meadows near Aſhby, in the 
county of Northampton, where a great number 
of ſnail ſhells, plants, herbs, and many river 
| ſhells are found all in good preſervation, ſome 
feet deep in the earth, but not a lingls marine 
"_ among them . 
| - Theſe new ſtrata have been formed by the 
water which runs on the ſurface of the earth, 
often changing ſituation and diſperſing on 
every ſide. Part of theſe waters penetrate 
Internally and flow acroſs the clefts of rocks 
and ſtones; and the reaſon we meet with no 
water in high lands, no more than on the tops 
of hills, is, becauſe all elevations are generally 
compoſed of ſtone and rocks, therefore to find 
water we muſt dig through the rock till we 
come to clay or firm earth, on which theſe 
rocks ſtand, and we ſhall not meet with any 
water until the ſtone is pierced to the bottom : 
therefore when the thickneſs of the rock, 
which muſt be pierced, is very conſiderable, as 
in lofty mountains, where they are often up- 
_ wards 
> es Philofophical Tran. Abridg IT, page 271. . 
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Wards of looo foat i in height, it is \ Inigoidle to 


dig to their baſe, and of courſe to have any 
water. There are even large parts of land 
where there is not any water, as in Arabia 


Petrea, which is a deſert where no rain ever 
falls, where the ſcorching ſand covers the whole 


ſurface of the earth, where there is ſcarcely 


any vegetable ſoil, where the few plants found 


are ſickly, and where ſprings and wells are ſo 


very ſcarce that only five are reckoned between 
Cairo and Mount Sinai, and the water of them 
is ſalt and bitter. 


When the waters on the ſurface cannot pad | 


vent to flow they form marſhes and fens. The 
moſt famous marſhes in Europe are thoſe of 
Muſcovy, at the ſource of the Tanais; and 
thoſe of Savolaxia and Enaſak, in Finland ; 


there are alſo ſome in Holland, Weſtphalia, 


and other low countries: in Aſia are the 
marſhes of the Euphrates, of Tartary, and of 
the Palus Meotis ; nevertheleſs there are fewer 


of them in Aſia and Africa than in Europe; 
but America may be ſaid to be but one conti- 


nued marſh throughout all its plains, which is 
a greater proof of the modern date of the 
country, and of the ſmall number of inhabi- 
tants than their want of induſtry, 


Ee2 There 
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There are very great bogs in England, 

eſpecially near the ſea in Lincolnſhire, which 
has loſt much ground on one {ide and gained it 
on the other. In the ancient ground a great 
number of trees are found buried below the 
new ground, which has been depoſited there by 
the water. The ſame alſo are met with in 
Scotland, particularly at the mouth of the river 
Neſs. Near Bruges, in Flanders, in digging 
to the depth of 40 or 50 feet, a great quantity 
of trees were found, as cloſe to each other as 
in a foreſt : the trunks, branches, and leaves 
were ſo well preſerved, that the different kinds 
were eaſily diſtinguiſhed. About 509 years 
| ſince, the land where theſe trees were found 
was covered by the ſea, and before. that time 

there is no trace or tradition that it ever exiſt- 
ed; nevertheleſs it muſt have been ſo, when 
theſe trees ſtood and vegetated ; therefore this 
ground, which formerly was covered with 
| Wood, has been overwhelmed by the ſea, the 
waters of which has by degrees depolitcd there 
between 40 and 50 feet of earth upon the 
former ſurface, and then retired. A number 
of ſubterrar.cous trees have been alſo found 
at Youle, in Yoikſhire, 12 miles below the 
town, near the river Humber; there are ſome 
1 N large 
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large enough for building; and it is ſaid, per- 
haps improperly, that this wood is as durable 
as oak. The people cut them into long thin 
ſlips, and ſell them in the neighbouring towns, 


where they are uſed for lighting of pipes. All 
_ theſe trees appear broken, and the trunks are 
ſeparated from the roots as if they had {uffered 


the violence of a hurricane or an inundation. 


This wood greatly reſembles willow, it has the 
ſame ſmell when burnt, and makes charcoal 
exactly like it *. In the iſle of Man there is 

a marſh ſix miles long by three broad, it is 
called Curragh; ſubterraneous trees, like wil- 
lows, are found there, and although they are 
18 or 20 feet high, they are nevertheleſs firm 
on their roots 1. Trees are met with in almoſt 


every moraſs, bog, and marſh, in Somerſet, 


. Cheſter, Lancaſter, and Stafford. There are 
ſome places where trees are found under the 


earth, which have been cut. ſawed, ſquared, 
and worked by the labour of man ; and even 


wedges and ſaws have likewiſe been found 
by them. Between Birmingham and Bromley, 
in the county of Lincoln, there are lofty hills 
of fine light ſand, which the rain and wind 
1395 | ſweep 


* See Philoſophical Tranſactions, No. 228. 
F See Ray's Diſcourſes, page 232. 
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| ſweep away, leaving uncovered the roots of 
large willow trees, on which the impreſſion of 
| the axe is exceedingly plain. Theſe hills with- 
out doubt have been formed like downs, by 
the acumulation of ſand, which the waters of 
the ſea has brought there and depoſited at dif- 
ferent periods. A great number of theſe ſub- 
terraneous trees are alſo found in the marſhy 
lands of Holland, Frieſland, and near Gro- 
ningen, from whence the turfs which they 
burn are dug. 
In the earth are found trees of almoſt every 
kind, as willows, oaks, firs, aſpins, beech, yew 
_ aſh, hawthorn, &c. In the fens of Lincoln, 
along the river Ouſe, and in Hatfield-Chace, in 
the county of York, theſe trees are as ſtraight _ 
as we ſee them in a foreſt. The oaks are very 
hard and uſed in buildings; they are ſaid to laſt 
a long time, but which I muſt doubt, as all 
trees that are dug out of the earth, at leaſt all 
thoſe which I have ſeen, whether oak or others, 
Joſe in drying all the ſolidity which they ap- 


peared to have at firſt. The aſh is tender, 


and ſoon crumbles to duſt. There are many 
trees which have clearly been ſhaped and 

| fawed by men, and the hatchets, ſometimes 
found near them, reſemble 1 in form the knives 

anciently 
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anciently uſed in ſacrifices. Beſides trees, nuts, 

acorns, &c. are met with in great quantities, in 
many other fenny parts of England and Ireland, 
as well as the moraſſes of F. rance, Sweden, Sa- 
voy, and Italy“. 


In the city of Modena, and four miles 5 round, 


ahaitever part of the earth is dug, to the depth 


of ſixty-three feet, and then bored five more 


with an auger, the water ſprings out with ſuch 
great force, that the well is filled inſtantly; and 
this water continues always the ſame, neither 
diminiſhing nor increaſing by rain nor drought. 
What is more remarkable in this ground, 
when we reach the depth of fourteen feet, we 
find the ruins of an ancient town, as paved 
ſtreets, houſes, different pieces of moſaic work, 
&c. After this is a very ſolid ground, which 
appears to have never been ſtirred ; yet below it 


we find a moiſt earth mixed with vegetables ; 


and at twenty-ſix feet entire trees, as filberds 


with nuts thereon, and a great quantity of 
branches and leaves. At twenty-eight feet is 


a ſtratum of chalk mixed with ſhells, and this 


bed is eleven feet in thickneſs ; after this we 
again meet with vegetables; and ſo on alterna- 
tively 


* See Philoſophical TranſaQtions Abridged, vol. IV. page 
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tively to the depth of ſixty-three feet, when 
there is a bed of ſand mixed with gravel and 
| ſhells, like thoſe formed on the coaſts of the 
Italian ſea ; theſe ſucceſſive beds are always 
met with in the ſame order, whereſoever it has 
been dug, and very often the auger meets with 
large trunks of trees, which the workmen bore 


through with much labour. Bones of animals, 
coals, flint, and pieces of iron are alſo found. 


 Ramazzini, who relates theſe circumſtances, 
thinks that the Gulph of Venice formerly ex- 
' tended beyond Modena, and that by the ſedi- 
ments of rivers in the courſe of time, aſſiſted 
perhaps by the inundations of the bent this 
ground has been formed. 
I ſhall no longer dwell on the varieties in 
the formation of modern ſtrata, it ſuffices to 
have ſhewn that they have been produced by no 
other cauſes than the running and ſtagnate wa- 
ters, which are upon the ſurface of the earth, 
and that they are neither ſo hard nor ſolid as 
the ancient ſtrata which are formed under the 
waters of the ſea. 


ARTICLE 


ARTICLE XIX. 


OF THE CHANGBS OF LAND INTO SEA AND SEA 


INTO LAND. 


Y what has been ſaid in the Articles 1, v11, 
Durand ix, it appears that great and general 


changes have happened to the terreſtrial globe; 
and it is as certain, from what we have related in 


other Articles, that the ſurface of the earth has 


undergone particular alterations. Although the 


order or ſucceſſion of theſe particular altera- 
tions are not perfectly known, yet we are ac- 
quainted with the principal cauſes; we can 


even diſtinguiſh their different effects; and if 
we could collect all the facts which Natural 


and Civil Hiſtory furniſhes on the ſubjeR of the 
_ revolutions which have happened to the ſur- 
VOL. II. Ff face 
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face of the earth, we do not doubt but that the 
Theory of the Earth which we have laid down 
would receive additional ſupport. 

One of the principal cauſes of theſe altera- 
tions is the motion of the ſea, a motion it has | 
endured from the earlieſt ages; for ſince the 
| ſun, moon, earth, waters, air, &c. have exiſted 
from the time of the creation, the effects of the 
tides, the motion of the ſea from eaſt to weſt, 
as well as that of the winds and currents, muſt 
have been felt for the ſame ſpace; and if even 
we ſhould ſuppoſe the axis of the globe had 
formerly another inclination, and that the con- 
tinents, as well as the ſea, had another diſpoſi- 
tion, it does not deſtroy the motion of flux and 
_ reflux, nor alter the cauſe and effects of the 
- winds: it is ſufficient that the immenſe quantity 

of waters which fill the vaſt ſpace of the ſea is 
found in ſome part on the globe of the earth, 
for wherever they had been collected they would 
have ſtill been ſubject to the fame ace, and 
produced ſimilar effects. 

When it was once ſuppoſed that our continent 
was formerly the bottom of the ſea, there was 
ſoon no doubt remaining thereon. The de- 
vaſtations of the ſea, which are every where to 
| be met with ; ; the horizontal ſituation of the 

_ ſtrata, 
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ſtrata of the earth; and the correſpondence of 


hills and mountains appear as ſo many con- 
vincing proofs; for by examining the plains, 
voallies, and hills, we clearly perceive that the 


ſurface of the earth has been formed by the wa- 


ters. It is equally evident, when we look into 


the interior parts of the earth, that thoſe ſtones 


which contain ſea- ſnells have been formed by the 
ſediments of the waters, ſince the ſhells are found 


filled with the ſame matter as that which ſur- 
rounds them; and laſtly, by reflecting on the 
correſponding angles of oppoſite hills we can- 
not doubt but their directions are the works of 
the currents of the ſea. It is true, that ſince 
the earth has been left uncovered, the original 


form of the ſurface has been conſtantly chang- 
ing, the mountains have diminiſhed in height, 


the plains have been elevated, the angles of 


hills become more obtuſe, many waters waſh- 


ed away by floods or rivers have taken a 


round ſhape, beds of gravel, ſoft ſtone, &c. 
have been formed; but the eſſential matter is 


ſill remaining, the ancient form is {till appa- 


rent, and I am perſuaded that all the world may 
be convinced by their own inſpection of what 
has been advanced on this ſubje& ; and who- 


5 ever attends to the obſervations and proofs 1 
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have given, will not doubt the earth was for- 
merly covered by the waters of the fea, and that 
it is the currents of the ſea which has given to 
the ſurface of the earth, the form we at preſent 
| perceive. | 

The principal motion of the ſea is, as We 
have already obſerved, from eaſt to weſt. It 
alſo appears that the ſea has gained above 50 
leagues of ground on the eaſtern coaſts of both 
the old and new continents : for the proofs of 
which we refer to thoſe given in Article x1. 
and ſhall only add thereto, that all ſtraits which 
join two ſeas are directed from eaſt to weſt; 

the ſtraits of Magellan, Frobiſher, of Hudfon, 

of Ceylon, and thoſe of the ſeas of Corea and 
Kamtſchatka have all this direction, and ap- 


pear to have been formed by the currents of the _ 


waters, which being impelled from eaſt to weſt, 
opened theſe paſſages in the ſame direction, and 
in which they preſerve a more conſiderable 
motion than in any other; for in theſe ſtraits 
there are high and violent tides, whereas in 
| thoſe ſituated on the weſtern coaſts, like that of 
Gibraltar, Sund, &c. the motion of the tides i is 
almoſt inſenſible. 

The inequalities of the bottom & the ſea 
change the direCtion of the waters motion; 


| they 
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they have been ſucceſſively produced by the ſe- 
diment of the water, and by matters tranſport- 
ed by the tides or other motions; for we do 


not conſider the motion of the tides as the ſole 


_ cauſe of thoſe inequalities, but only as the 


principal and firſt, becauſe it is the moſt con- 


| ſtant and acts without interruption ; the action 


of the winds is another cauſe ; the action of 


which beginning at the ſurface, extends to 


conſiderable depths, as is plain from the mat- 


ters that are looſened and thrown up by a ſtorm 

from the bottom of the ſea, and which never 
happens but in tempeſtuous weather. | 
Me have already mentioned that between the 
tropics, and even ſome degrees beyond them, 


an eaſt wind continually blows; this wind, 


which contributes to the general motion of the 


ſea from eaſt to weſt, is as ancient as the flux 
and reflux, ſince it depends on the rare faction of 


the air produced by the heat of the ſun. Here 
then are two united cauſes of motion, the great- 


eſt of which is near the equator. The firſt, the 


tides which are more ſenſibly felt in ſouthern 


latitudes; and the ſecond, the eaſt wind which 
blows continually in the ſame climates. Theſe 


two cauſes have concurred, ever ſince theforma- | 
tion of the globe, to produce a motion in the 


waters 
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waters from eaſt to weſt, and to agitate them 
more in that part of the globe than in all the 
reſt. It is for this reaſon that the greateſt in- 
equalities of the ſurtace of the globe are found 
between the tropics. The part of Africa com- 
prehended between theſe two circles is only a 
group of mountains whoſe different chains ex- 
tend for the moſt part from eaſt to welt, as is 
evident from the direction of the great rivers 
of this part of the world; it is the ſame with 
thoſe parts of Aſia and America which are com- 
priſed between the tropics, - 
From the combination of the general motion 
of the ſea from eaſt to weſt, with the flux and 
reflux of the currents, and the winds, an infi- 
nite number of different effects has reſulted, 
both on the bottom of the ſea and on the coaſts. 
Varenius ſays, it is very probable that the gulphs 
and ſtraits have been formed by the reiterated 
efforts of the ocean againſt the land ; that the 
Mediterranean Sea, the Gulphs of Arabia, 
Bengal, and Cambay, have been formed by the 
eruption of the waters, as well as the ſtraits 
between Sicily and Italy, between Ceylon and 
India, between Greece and Euboea, and that 
it is the ſame with reſpect to the ſtraits of the 
Manillas, en & c. that one proof of 
theſe 
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theſe eruptions, and that the ſea has forſaken 
different lands is, that but few iſlands are to be 
met with in the great ſeas, and never a great 
number of iſlands cloſe to each other; that in 


the immenſe ſpace occupied by the Pacific Sea, 
not above two or three ſmall iſlands are to be 
found towards the middle of it; that in the vaſt 
Atlantic ocean, between Africa and the Brazils, 
we only find the ſmall iſlands of St. Helena 


and Aſcenſion ; but that all iſlands are near the 


great continents, as thoſe of the Archipelago, 


near the continents of Europe and Aſia, the 


Canaries, near Africa, all the iſlands of the In- 
_ dian ſea, near the eaſtern coaſt of Aſia; the 
Antille iſlands, cloſe to that of America, and 


that only the Azores lie at any great diſtance in 
the ſea between Europe and America. 
The inhabitants of Ceylon ſay, that their 


iſland was ſeparated fromthe peninſula of India 
by an eruption of the ocean; and this popular 


tradition is very probable. It is alſo imagined 


the iſland of Sumatra has been ſeparated from 


the continent, and the great number of ſhoals 
and ſand banks are a ſtrong proof of it. The 
Malabars affert, that the Maldivian iſlands 


formed a part of the continent of India, and in 
general it may be reaſonably ſuppoſed that all the 
0 VVV 
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eaſtern iſlands have been ride from the con- 
tinents by eruptions of the ocean. 

There is an appearance that formerly the 
iſland of Great Britain was part of the conti- 
nent, and that England was joined to France; 
the ſimilarity of the ſtones on the two coaſts, 
and the narrowneſs of this ſtrait ſeem plainly | 
to indicate it. By ſuppoſing, ſays Dr. Wallis, oY 
that England formerly communicated with 
France, by an iſthmus between Dover and Ca- 
lais, it muſt follow that the ſea would be car- 


ried againſt both ſides of it with great violence 
by the tides twice in every twenty-four hours, 


the German Ocean, which is between England 
and Holland, ſtriking of it on the eaſtern ſide, 
and that of France on the weſt, would be ſuffi- 
cient in time to wear away ſo narrow a neck of 
land as we have ſuppoſed. The tides acting 
with great violence, not only againſt this iſthmus 
but alſo againſt the coaſts of France and Eng- 
land, muſt have waſhed away a greatquantity of | 
ſand, earth, and clay, from every part againſt 
which the ſea was forced ; but being ſtopped 
in its courſe, it would not depoſit, as might be 
ſuppoſed, their ſediments againſt this iſthmus, 

but rank ported them1 into thegreat plain that now 
| | forms | 


* See Virale e page 203, 217; and 220. 
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forms Romney Marſh, which is eight miles long 
by four broad; for whoſoever has ſeen this plain, 


cannot doubt but that it was formerly co. 


vered with the ſea, as it would be {till over- 


flowed by ſpring tides if it was not for the 


Dikes of Dimchurch. 


The German ſea muſt have acted in the ; 
ſame manner againſt this iſthmus, and the 


coaſts of England and Flanders would convey 


its ſediments into Holland and Zealand, the 


ground of which, though formerly covered 
with water, is now forty feet above. On the 
coaſt of England, the German ſea muſt have 


filled up that large valley, where the river 
Stcoar actually flows for more than twenty miles, 


beginning at Sandwich, paſſing Canterbury, 
Chatham, Chilham, as far as Aſhford. At this 
place the ground is much higher than it was 


formerly, fince at Chatham the bones of an 


Hippopotamus was found ſeventeen feet deep 
in the earth, together with anchors and marine 
ſhells. 

It is very probable the ſea may form new 


land, by bringing and depoſiting, at a particular | 
places, ſand, earth, mud, &c. for in the iſland 
of Orkney, which is adjacent to Romney 
Marſh, there was a tract of low land continually ; 
VOL, 11. 81 55 N 
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in danger of being inundated by the river 
Rother; but in leſs than ſixty years this ground 


has been conſiderably elevated by quantities 


of earth and mud being brought thither every 


tide, and the channel through which it enters, 


inleſs than fifty years has deepened ſo much as 


to admit of the reception of large veſlels, where- 


as at that time, it was a ford over which people bf 


might pals, 


In this manner, the bad bank was formed 


which extends obliquely from the coaſt of 


Norfolk to that of Zealand, This bank 
forms that part where the . of the German 
and French ſea meet, ſince the iſthmus has been 


broken, and where the earth and ſand are de- 


polited which are waſhed away from the coaſts ; 


nor is it by any means improbable but that in 


courſe of time this bank nay become an 


: iſthmus*, 


There is a great appearance, ſays Ray, that 
the iſland of Great Britain was formerly joined 


to France, and formed part of that continent: 


but it is not known whether its ſeparation was 
| cauſed by an earthquake, an eruption of the 
cean, or by the labour ct. man; but that this 


iſland 


See Abridgement of Philoſophical TranſaQions, vol. 
anne, | | 
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iſland formed part of the continent is evident, 


from the rocks and coaſts of both being of 


the ſame nature, compoſed of the ſame matters, 


and exactly of the ſame height: the length of 


the rocks, along theſe coaſts, are alſo nearly 
the ſame, about ſix miles on either ſide» The 


little breadth of the channel, which in this 


part is not more than twenty-four Engliſh 


miles, and its ſhallowneſs, comparatively with 
the neighbouring fea, is another reaſon to 
ſuppoſe that England has been divided from 
France by accident. We may add to theſe 
proofs, that there were formerly wolves and 


bears in this iſland; it is not to be preſumed 


that they could ſwim over, nor that men tranſ- 


ported ſuch deſtructive animals; for in general 
we find the noxious animals of the continent in 


the adjacent iſlands, and not in thoſe which 


are ſeparated from them by a great diftance : 


as the Spaniards remarked when they landed in 


America.?“ 
In the reign of Henry I. King of England, 


a great inundation happened by an eruption of 
the ſea in part of Flanders. In 1446 by a 


like eruption 10,000 perſons were drowned in 


the territory of Dordrecht, and more than 


"(84 100, ooo 


See Ray's Diſcourſes, page 208. 
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100,000 round Dullart, Friezeland, and in 
Zealand. In theſe laſt two provinces upwards 


of 300 villages were overflowed ; the tops of 
their towers and ſteeples are ſtil] to be ſeen 
riſing out of the water. 

Prom the coaſts of France, England, Hol- 
land, and Germany, the ſea has retreated in 
many parts. Hubert Thomas relates, in his 
deſcription of Liege, that the ſea formerly ſur- 
rounded the walls of the city of Tongres, 
which is now more than 35 leagues diſtant 


from it; this he proves by many eligible rea- 


ſons, and among others, he ſays, that in his 
time the iron rings, to which the ſhips were 
' moored, were to be ſeen remaining in the 
walls. We may likewiſe look on as lands de- 
ſerted by the ſea, the fens of Lincoln, in Eng- 
land, and Provence, in France, which has alſo 
very conſiderably retreated from the mouth of 
the Rhone, ſince the year 1665. In Italy * 
conſiderable track of land has been gained at 


the mouth of the Arno; and Ravenna, for- 


merly a ſea-port, is no longer a maratime town. 


Holland appears to be an entire new country» 


Where the ſurface of the earth is almoſt on a 


level with the ſea, although the land is conſi- 


derably elevated by the daily depoſit of mud 


and 
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and earth from the Rhine, Maeſe, &c. for it 
was formerly computed that the ground of 
Holland was, in many places, 50 feet lower 
than the bottom of the ſea. _ 

It is aſſerted, that in the year 860, a furious 
tempeſt drove on the coaft ſo great a quantity 
of ſand that it ſhut up the mouth of the Rhine, 
near the Cat, and that this river inundated the 
whole country, tore up trees and houſes, and, 
at laſt, emptied itſelf into the channel of the 

Maeſe. In 1421 another inundation ſeparated 
the town of Dordretcht from the main land, 
ſubmerged ſeventy-two villages, many caſtles, 
and drowned 100,000 ſouls, beſide a great num- 
ber of cattle. The dyke of Vſſel was broken 
in 1683 by the ice brought down by the 
Rhine, which, having ſhut up the paſſage of 
the water, made an opening of ſome fathoms, 
and a great part of the province was over- 
flowed before the breach could be repaired. 
In 1682 there was a ſimilar inundation in the 
province of Zealand, which deſtroyed upwards 
of thirty villages, and drowned a conſiderable 
number of people and cattle, from their being 
ſurpriſed by the waters in the night, It was 
2 fortunate circumſtance for Holland that a 
DE ” ſouth 
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ſouth wind oppoſed the inroad of the ſea, for 
it was ſo greatly ſwelled that the water was 18 
feet higher chan the higheſt ground of the pro- 
vince,* 

At Hithe, in the county of Kent, the har- 
bour has filled up in defiance of every expence 
and precaution that was made to prevent it. 


A ſurpriſing number of ſea-ſhells, &c. are met 


with for ſeveral miles round, which were for- 
merly heaped together, and which are now 
covered with earth, and are beautiful meadows, 


Oa the other ſide the ſea has gained in ſeveral 


places; as, for inſtance, the Goodwin Sands, 


which was an eſtate belonging to an Earl of 
that name, but at preſent is no more than 


ſand covered by the waters of the ſea : thus the 
ſea in many places gains on the land and loſes 


in others, according to the different ſituation 
of the coaſts, and other circumſtances. + 


On Mount Stella, in Portugal, is a lake in 5 
which- the wrecks af ſhips have been : found, 


notwithſtanding this mountain is more than 12 
leagues frum the ſeat. Sabinius, in his Com- 


| mentaries 


* See the Hiſtorical Voyages of "IRA vol. v, p. 70. 
+ See Abridg. Philoſophical Tranſ. vol. Iv. p. 234. 
1 See Gordon's Geography, page 149. 
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mentaries on Ovid's Metamorphoſes, ſays, that 


in the year 1460 a ſhip, with its anchors, was 
found in a mine of the Alps. 


It is not in Europe alone we meet with 
theſe viciſſitudes of land into ſea and ſea into 


land; other parts of the world might furniſh | 
more remarkable, and in a greater number, if 


inveſtigated with preciſion, 


Calecut was formerly a famous city, and the 


capital of a kingdom of that name; at preſent _ 


it is only a trifling town meanly built, and but 
thinly inhabited: the ſea, which for a century 
has gained greatly on this coaſt, has overflowed 
the greateſt part of the old city, with a beau- 
tiful fortreſs of ſtone which was therein. Veſ- 
ſels at preſent moor on their ruins, and the port 


is filled with a great number of ſhoals, and on 


which ſhips are frequently wrecked.* 
The province of Jucatan, a peninſula i in the 


gulph of Mexico, was formerly a part of the 


ſea, This neck of ground extends 100 leagues 
in length, and is not more than 25 leagues at 
| Its greateſt breadth, The air is perfectly hot 


and moiſt, Although there are neither rivulets 


nor rivers throughout ſo long a ſpace the water 
is every where lo nigh the ſurface as to furniſh 


plenty; . 


, See  Lettres Eqibantes Recueil 11. page 187. 
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plenty; and, by opening the earth, ſo great a 
number of ſhells are found as to leave no doubt 
that this great extent may be regarded as a place 


which formerly was part of the ſea. 
The inhabitants of Malabar pretend, that 
formerly the Maldivian iſlands were attached to 


the Indian continent, and that the violence of 


the ſea has divided them from it, The num- 


ber of theſe iſlands is ſo great, and ſome of the 


channels, which ſeparate them, are ſo narrow, 


that the boltſprits of veſſels which paſs through 


tear off the leaves of the trees on each ſide, 


and in ſome places an active man, by holding 
by the branch of a x tree, may leap into anc 


iſland.*“ 
The cocoa- trees, which are at the bottom of 


the ſea, is a proof that the Maldivians were 
formerly part of the continent : cocoa-nuts are 
often detached from them and thrown on the 
ſhore by a ſtorm. 


It is imagined that the iſland of Ceylon was 
W united to the continent, and that the 


currents, which are extremely rapid in many 


parts of India, have divided that as well as 
Rammanakoil, and many other iſſands. t How- 
ever 


8 PR the Dutch Travels to the Eaſt-Indies, page 274. 
1 See the Dutch Travels tothe Eaſt-Indies, vol. 11s p. 485. 
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ever, it is certain, that the iſland of Ceylon 


has loſt 30 or 40 leagues of ground towards 
the north-weſt ſide, which the ſea has gained. 


It appears that the ſea has recently forſaken 


a great part of the projecting lands and iſlands 


af America. We have juſt obſerved, that the 


ground of Jucatan is filled with ſhells. It is 


the ſame with the low lands of Martinico and 
the other Antille Iſlands. The inhabitants have 


termed the earth, below the ſurface, lime, be- 
cauſe they make their lime with thoſe ſhells, 
_ conſiderable banks of which are found imme- 


_ diately under the vegetable earth. In the new. 
Voyages to the iſlands of America, it is faid, 
„ Lime, which is found in the land of Guada- 
loupe, when the earth is turned up, 1s of the 


ſame kind as that drawn out of the ſea ; the 
reaſon of which is difficult to be aſſigned. 
May it not be poffible, that all the extent of 


ground, which compoſes this iſland, was, in 
former times, only an high ground filled with 


 lime-plants, which having grown and filled the 


void ſpaces that were occupied by the water, 


have raifed up the ground, obliged the water 
to retire, and leave all the ſuperficles- dry? 


This conjecture, as extraordinary as at firſt it 


may appear, has, nevertheleſs, nothing impoſ- 
Vol, It; © Hh „ 
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ſible in it; 1 if the people who reſide there 
were to dig in different parts of the earth 


they would ſoon diſcover the nature of the real 


foil, and by that means deſtroy or ſtrengthen 


my conjecture,” 


There are ſome lands. which are nete 


covered with water, and ſometimes uncovered; 


as many iſlands in Norway, Scotland, Mal- 
divias, the gulph of Cambaya, &c. &c. The 
Baltic has, by little and little, gained a great 
part of Pomerania, and covered and deſtroycd 


the famous port of Vineta. So likewiſe the 
ſea of Norway has projected into the continent, [ 
and formed many ſmall iſlands. 


The German ſea has projected into Holland 
near Cat, inſomuch that the ruins of an an- 
cient citadel of the Romans, which was for- 
merly on the coaſt, are now very far in the ſea. 


The marſhy grounds in the Iſle of Ely, in 
England, and thoſe in Provence, in France, 


are, on the contrary, as we have obſerved_ 


land which the ſea has abandoned. Downs 


have been formed by the ſea- winds, which 
have thrown and accumulated earth, ſand, 
ſhells, &c. on the ſhore. For example, on 
the weſtern coaſt of France, Spain, and Afri- 


ca, durable and violent weſterly winds reign, 


which. : 
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*-hich impel the waters towards the ſhore with 
great impetuoſity, and on which coaſt downs 


are very frequent. In the like manner the 


| eaſterly winds, when rhey remain any long 


time ſo ſtrongly drive the waters from the 


coaſts of Syria and Phcenicia that the chain of 
rocks, which are covered with water during 


| the weſterly winds, are left quite dry. Thus 


downs are never compoſed of ſtone or marble, 
like mountains formed in the bottom of the 
ſea, becauſe they have not been long enough 
under the water. In our diſcourſe on Minerals 
we ſhall ſhew that the ſea poſſeſſes the power 
of petrifaction, and that the ſtones formed in 


the earth are quite different from thoſe formed 


in the ſea. 


When I had juſt nl ſhed my Theory of the 


Earth, which I compoſed in 1744, I received 


from Monſ. Barrere, his Diſſertation on the 
Origin of Figured Stones, and I was pleaſed to 


find myſelf of the ſame opinion with this able 


naturaliſt, on the ſubject of the formation of 
downs, and the time the water remained on 
the earth which we inhabit, he recounts ma- 
ny alterations which have happened to the 
ſea coaſts ; © Aiguis-mortis, which is now more 
than a Jeague and an half from the ſea, was a 
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dort in the time of St. Louis: Pſalmodi was 


an iſland in 815, and at preſent it is inland two 


leagues from the ſea, It is the ſame with re- 


ſpe& to Maguelone, The greateſt part of the 
vineyards of Agcée, was forty years ago co- 


vered by the ſea : and in Spain the ſea has con- 
ſiderably retreated within a ſhort ſpace of time 


from Blancs, Badalona, the mouth of the river 


Vobregat, Cape Tortoſa, along the coaſts of 


Valentia, &c. -— 
« The ſea may form hills and mountains in 


many different manners; firſt, by the tranſ- 


portations of earth, ſand, and ſhells, from one 


place to another; ſecondly, by depoſiting ſedi- 


ments, conſiſting of ſmall particles detached 


from the coaſts and bottom, and which it 


might have tranſported from a conſiderable 


_ diſtance ; and laſtly, by ſand, mud, and other 


articles, which the ſea winds often drive againſt 
coaſts, downs, and hills, may be produced, 
which the water forſaking, by degrees, become 
parts of the continent.“ The downs of Flan- 
ders 2nd Holland are of this kind, being only 
hills compoſed of ſand and ſhells, which the 

ſea winds have driven towards the land. 


Mionſ. Barrere quotes another example which 
merits a place in this work, « The ſea, by 


its 
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its motion, detaches from its bottom an infi- 
nity of plants, ſhells, ſlime, and ſand, which 
the waves and winds continually drive towards 


the ſhore. Now al! theſe different operations 


muſt continually form new ftrata, elevate the 
beds of earth, gradually raiſing downs and 
hills, retrenching the bounds of the ocean, | 
and by that means extending the lands on the 

- continents.” _ 


ce Tt is viſible that new ſtrata have been ub 
ceſſively formed by the ſame reiterated motion 


of the waters, from the depoſition of ſediments 
and other conſtant cauſes, from time immemo- 
rial; of which I find ſtrong proofs in the dif- 
ferent beds of foffils, ſhells, and other marine 
productions, found in Rouſſillon, near the vil- 
: lage of Naffiac, about ſeven or eight leagues 
from the ſea ; theſe beds of ſhells, which are in- 
clined from the weſt to the eaſt, and in different 


angles, are ſeparated from each other by banks 


of ſand and earth, are ſometimes from one and 
an half to two or three feet in thickneſs, They 
appear as if ſprinkled with ſalt in dry weather, 
and form together hillocks from twenty-five to 
thirty fathoms in height; now a long chain 


of hills of ſuch an height can only be formed 
gradually, and at different ſueceſſions of time. 


Such 
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Such might be the effect of the univerſal de- 


luge, which muſt have diſturbed all nature; but 


which could not have given a regular form 
to theſe different beds of foſſil ſhells, but would 
have jumbled them together without any order 


or regularity. ? 
On this ſubject I am perfectly of the ſame 


opinion as M. Barrere, excepting as to the for- 
mation of mountains, which I cannot agree 
ought to be entirely attributed to the cauſes 


which occaſion the ocean to gain upon the 


land on ſome parts, and to loſe it on others : 

as I am, on the contrary, of opinion I could 
produce many convincing arguments to prove 
that moſt of the eminences ſeen on the ſurface 
of the earth have been actually formed in the 
ſea itſelf. Firſt, becauſe they have a corre- 
ſpondence of faillant and returning angles, 


which neceſſarily imply the cauſe we have aſ- 


ſigned ; namely, the motion of the currents. 
Secondly, becauſe downs and hills, which are 
formed by the materials that the ſea brings on 


its ſhores, are not compoſed of marble and 


hard ſtone, like common hills; the ſhells alſo 
in the former are generally only foſſils, whereas 
in the latter, the petrifaction is compleat ; be- 
ſides, the beds of earth are not jlo horizontal 

| in 
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in downs as in hills compoſed of marble and 
hard ſtones, but are more or leſs inclined, as in 
the hills of Naffiac; whereas in the hills and 


mountains, formed under the water by the 


ſediment of the ſea, the ſtrata are always 
parallel, and very often horizontal; and both 


the ſhells and the marble are entirely petri- 


fied. I have no doubt of proving that marble, 
and other calcinable matters, which are almoſt 
all compoſed of madrepores, aſtroites, and ſhells, 
have acquired their hardneſs and perfection 


at the bottom of the ſea; and, on the contra- 


ry, gravel, ſoft ſtones, incruſtations, ſtalaCtites, 
Ke. which are alſo calcinable and found in the 
earth, and formed ſince our continent has been 
_ diſcovered, cannot acquire this degree of hard- 
neſs and e Which marble « or hard ſtone 5 
Hay. . 

n the Hiſtory of the French 1 for 
1708, may be ſeen the obſervations of Saul- 
mon, on the ſubject of the galets found in many 
places. Theſe galets are round and flat flints 


very ſmooth, and which are caſt on the ſhores, 


by the ſea. At Bayeux, and at Prutel, which 
are a league from the ſea, we find them in dig- 


ging wells, or pits. The mountains of Bon- 


neuil, Broie, and Queſny, which are eighteen 
leagues 
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leagues from the ſea, are all covered with galets; 


they are alſo found in the valley of Clermont in 
Beauvois. M. Saulmon likewiſe relates, that 
a hole, ſixteen feet deep, was bored hotizon- 
_ tally into the beach of Treſport, which is ſoft 
earth, and that it entirely diſappeared in thirty 
years; ſo that if the ſea always encroaches alike, 
it would gain half a league in 12,000 years. 


The motions of the ſea are, therefore, the 


principal cauſes of the alterations which have 
happened, and which daily happen on the ſur- 


face of the globe. But there are alſo many 
other cauſes, which though leſs conſiderable, 


contribute to thoſe changes. Running waters, 


rivers, ſtreams, the melting of ſnow, torrents, 


froſts, &c. have occaſioned many changes; 


the rains have diminiſhed the height of moun- 


tains; rivers and riyulets have raiſed plains, and 
ſtopped up ſeas at their mouths 3 the melting 
of ſnow, and torrents, have dug hollows in 
vallies; and the froſts have ſplit rocks and ſe- 
parated them from their former ſtations. We 
might quote an infinity of examples of the 


alterations theſe cauſes have occaſioned, Va- 
renius ſays, that rivers convey into the. ſea 


great quantities of earth, which they depoſit at 
a greater or leſs diſtance from the coalts, ac- 
cording 
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cording to the rapidity of their currents; theſe 
earths fall to the bottom of the ſea, and, at 
firſt, form thoſe ſmall banks which daily en- 
creaſe, become ſhoals, and, at laſt, form iſlands, 
which are fertile and inhabitable. "This is the 
manner in which the iſlands of the Nile are 
formed, as well as thoſe of St. Laurence, the 


Ille of Landa, ſituate on the coaſt of Africa, 
near the mouth of the river Coanza, the Iſland 
of Norway, &c.* 'To theſe may be added 
the Iſland of Trong Ming, at China, which 


has been gradually formed by the earth that the 


river Nankin has brought and depoſited at its 
mouth. This iſland is more than 20 leagues 
long by five or ſix broad. 


The Po, Trento, Atheſis, and other rivers 


. 1 Italy, bring with them great quantities of 


earths into the lakes of Venice, eſpecially du- 


ring the time of inundations, which, in courſe 
of time, muſt fill them up. In many places 
they are now dry at low water, and, excepting 
the canals, which are kept clear at a great ex- 
pence, at no time have any great depth of water. 


At the mouths of the Nile, the Ganges, the 


Indus, the Plata, the Nankin, and of many 


TT77;»; other 


* See Vine Geograph. p. 214. | 
©: + hes Lettres Edifiantes, Recueil x1, p. 234. 
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conſiderable banks. Loubere, in his Voyage 
to Siam, ſays, that the banks of ſand and earth 
daily increaſe at the mouths of the great rivers 


becomes every day more difficult, and will one | 


ticularly of the Wolga, which has more than 


inundations of the Nile proceed from the tor- 
rents which fall therein from Ethiopia, Theſe - 
annually bring with them great quantities of 
mud, which they not only depoſit on the land 
of Egypt, but even throw to a conſiderable 
diſtance in the ſea, and thus laying the founda- 
tion of a new land, which, in the courſe of 
time, ariſes therefrom; for, by ſounding with 
the lead, we find, at more than twenty leagues 
diſtance from the coaſt, the mud of the Nile 


year increaſing. Lower Egypt, where Dela 


Meteors, ch. xiv. Herodotus, ſ. 4, 5, &c. 


other rivers, the earth and ſand depoſited form 


of Aſia, inſomuch that the navigation of them 


day be impaſſable. The ſame remark may be 
made of the large rivers of Europe, and par- 


ſeventy mouths in the Caſpian ſea, and of the 
Danube, which has ſeven in the Black ſea, &c. 
As it ſeldom rains in Egypt, the regular 


at the bottom of the ſea, and which is every 


at preſent ſtands, was formerly a gulph of the 
„ : | e 


* See Diodorus de Suculus, lib. 3. Ariſtotle, lib, 3. of 


ſea, Homer tells us that the Iſland of Pharos 
was 24 hours voyage from Egypt, and at pre- 


ſent it is almoſt contiguous to it. The ſoil of 
Egypt has not the ſame depth of good ground 
throughout its extent, it leſſens as we approach 


the ſea, Near the borders of the Nile there 


is ſometimes near 30 feet depth of good earth, 


whereas at the extremity of the inundation 


there is ſcarcely more than ſeven inches. 
The town of Damietta, at preſent more than 


10 miles from the ſea, in 1243 was a ſea- port. 
The town of Fooah, which 3oo years ago, 
was ſituate at the mouth of the Canopic, a 
branch of the Nile, is now more than ſeven 


leagues from it. Within forty years the ſea 


has retreated half a league from before Roſetto 
and Idern. 

The great rivers of America, and even 
thoſe which have been but lately diſcovered, 
have ſuffered great alterations at their mouths, 


Charlevoix, ſpeaking of the river Miſſiſſipi, 
ſays, that at its mouth, below New Orleans, 


the country forms a point of land which does 
not appear to be very ancient, for, by digging 
but a little into the earth, water is met with: 
beſides the quantity of ſmall iſlands which 
1i 2 „„ 

of ee Shaw' 8 Travels vols 11. page 135 and 186. 
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have recently been ſormed at all the mouths of 
this river, leaves no doubt of this neck of 
land being formed after the ſame manner. It 

appears certain, ſays he, that when M. de la 
Salle went down the Miſſiſſipi, to the ſea, the 
mouth of this river was not as it is at this pre- 
ſent time. : 

& The nearer we approach towards the ſea, 
adds he, the more it becomes perceptible, the 
bar has ſcarcely any water in moſt of the ſmall 
outlets which the river has opened, and which 
have multjplied fo greatly from the trees that 
are carried along with the currents; one of 
which being ſtopt in a part where it is ſhallow, 
will entangle hundreds. I have ſeen, at 200 
leagues from New Orleans, ſeveral collections 
of trees, one of which would have filled all 
the timber yards in Paris. Nothing can ſet 
them free; the mud which the river brings 
_ down ſerves to cement, and, by degrees, covers 
them, Each inundation leaves a new ſtratum, 
and, after ten years, ſhrubs and vegetables 
grow thereon : after this manner moſt points 


and iſlands are formed, which ſo often ang | 
the courſe of nivers! 


Nevertheleſs 


See Charlevoix's Travels, vol. 11. page 440. 


Nevertheleſs all the changes which rivers 
cauſe are very flow, and become not conſider- 
able till after a long ſeries of years : but quick 
and ſudden changes have happened by inunda- 
tions and earthquakes. The ancient Egyptian 


| prieſts, 600 years before the birth of Chriſt, 
_ aſſerted, according to the Timæus of Plato, 


that there was a great iſland near Hercules's 
pillars, called Atlantis, which was larger than 
Lybia and Aſia taken together; and that this 
iſland was buried under the waters of the ocean 
after a great earthquake. 

„ Traditur Athenienſis civitas reſtitiſſe olim 


innumeris hoſtium copiis quæ, ex Atlantico 
mari profectæ, prope cunctam Europam Aſiam- 
que obſederunt; tunc enim fretum illud navi- 

gabile habens in ore et quaſi veſtibulo ejus in- 


ſulam quam Herculis columnas cognominant; 


ferturque inſula illa Lybia ſimul et Aſia Major 
fuiſſe, per quam ad alias proximas inſulas 
patebat aditus, atque ex inſulis ad omnem 


continentem e conſpectu jacentum vero mari 


vicinam: ſed intra os ipſum portus auguſto 


ſinu traditur, pelagus illud verum mare, terra 
quoque illa verè erat continens, &c. Poſt 
hæc ingenti terræ motu jugique diei unius et 


noctis 
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noctis illu vione factum eſt, ut terra dehiſcens 


omnes illos bellicoſos abſorberet, et Atlantis 


inſula ſub vaſto gurgite mergeretur. Plato in 
Timaco. This ancient tradition is not abſo- 


| lutely contrary to all probability. The earths 


which are abſorbed by the waters are, perhaps, 
thoſe which join Ireland to the Azores, and 


| thoſe to the continent of America; for in Ire. 


land, there are the ſame foſſils, ſhells, and ma- 


rine productions as in America; ſome of which 
are different from any found in other parts of 
Europe. 5 


Euſebius relates two teſtimonies on the ſub- 
ject of deluges : one of which is Melo, who 


ſays, that the plains of Syria had formerly been 
laid under water; the other is Abydenus, who 
ſays, that in the time of King Siſithrus, there 
was a great deluge which had been predicted 


by Saturnus, Plutarch De Soleftia Animalium. 
Ovid, and other mythologiſts, ſpeak of the de- 
luge of Deucalion, which, according to them, 


was in Theſſaly, about 700 years from the uni- 


verſal deluge. It is alſo aſſerted that there 


had been one more ancient in Attica, in the 


time of Ogiges, about 230 years before that 
of Deucalion, 
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In the year 1095 there. was a deluge in 8y- 
ria, which drowned a number of people.* In 


1164 there was ſo conſiderable a one in Frieze- 
land, that all the maritime coaſts were covered, 
and ſeveral thouſands of the inhabitants drown- 


ed,+F In 1218 there was another inundation 
which deſtroyed near an hundred thouſand peo- 


ple. There are a multitude of other examples 


of great inundations, like that of 1604 in 
England, and many more. 


A third cauſe of the change on the ſurface 
of the globe, are impetuous winds. They not 
only form downs and hills on the ſea ſhores, but 


they often f op and choak up rivers, and change 
their directions; they tear up cultivated land, 
deſtroy trees, overthrow edifices, and cover en- 


tire countries with ſand. We have an exam- 
ple of theſe inundations of ſand on the coaſts 
of Britany, in France: the Hiſtory of the 
Royal Academy at Paris, anno 1722, makes 


mention of it in the following terms * 
In the environs of St, Paul de Leon, i in 


Lower Britany, there is a quarter near the ſea, 


which before the year 1666, was inhabited ; 


but 1s ſo no longers by reaſon of a ſand which 
| Covers 


N See Alſted. Chron. chap. XXV. 
+ See Krank, lib, v, cap. 3. 
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covers it to the height of more than twenty 
feet, and continues to keep encreaſing every 
year. Reckoning from that time it has pro- 
ceeded upwards of fix leagues into the coun- 
try, and is now not more than about half a 
league from St. Paul, fo that, according to all 
appearance, that town muſt ſoon be deſerted, 
The tops of ſome ſteeples and chimnies are 
ſill ſeen peeping out of this ſea of ſand; the 
inhabitants of the interred villages have al- 
ways had ſufficient time to quit their houſes in 
ſafety. i 
« An eaſt or north wind increaſes this ca- 
lamity, by raiſing up a ſand of a very fine na- 
ture, which ſweeps it away in ſuch great quan- 
tities, and with ſuch velocity, that Monſ. 
bo! | Deſlandes, to whom the Academy are indebted 
17 fr this obſervation, when walk ing in that coun- 
| try, during an eaſt wind, was obliged, from 
time to time to wipe it oft his hat and cloaths, 
they were ſo loaded with ſand, and felt fo 
| heavy. Beſides, when this wind is violent, it 
5 throws this ſand over a ſmall arm of the ſea 
/ into Roſcof, a ſmall port much frequented by 
foreign veſlels ; the ſand collects in their ſtreets 
to the height of two feet, and the inhabitants 
are obliged to have it carted away. There are 
many 
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many ferruginous particles in this ſand, which 


are eaſily diſcovered by a magnet. 


The coaſt which furniſhes this ſand tende 
from St. Paul as far as Plouefoat, ſomewhat 
more than four leagues, The diſpoſition of 
the place is ſuch that only the eaſt or the 
north-eaſt wind can convey the ſand over the 
lands. It is eaſy to be conceived how the 


fand, conveyed and accumulated by the wind 
in one part, can again be taken up by the ſame 
wind and carried further, and that the ſand can 


| thus advance into and cover the country while 


the mine, which furniſhes it, continues unex- 
hauſted; for, without this, the ſand, by advanc- 


ing, would always diminiſh in height, and 


would ceaſe its deſtructive ravages. Now it 


is but too poſſible that the ſea throws up, or 


depoſits, new fand in the place from whence the 


wind raiſes it up, and therefore the dreadful. 


effects may long continue. 


cc The diſaſter is but of modern date, 


poſſibly the ſhoal which furniſhes it has not 
yet a ſufficient quantity to lift itſelf above the 
ſurface of the fea, or perhaps the ſea has but 


Juſt left it uncovered. There has been ſome. 


alteration on the coaſt, and the ſea at preſent 
VOL, 11. K k „ eee 
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reaches, at high water, half a league beyond 
certain rocks that formerly it never paſled, 
« This unhappy province juſtifies what the 
ancient and modern travellers relate concerning 
the tempeſts of ſand in the deſerts of Arabia, 
in which cities and armies have been enveroped 
and deſtroyed.” 
Mr. Shaw tells us that the ports of Laodicea, 
Jebila, Tortoſa, Rowada, Tripoli, Tyre, 
Acra, and Jaffa, are all filled up with ſand 
brought thither by the great waves which beat 
on that fide of the Mediterranean when the weſt 
wind blows impetuouſy e. | 
It is uſeleſs to give a greater number of ex- 
amples of the alterations that have happened 
on the ſurface of the globe. Fire, air, and 
water, produce continual changes, which be- 
come very conſiderable by time. It is not 
from general cauſes alone, whoſe effects are 
periodical and regular, that the ſea ſucceſſively 
takes the place of the earth and forſakes its 
ovyn dominions. There are a number of par- 
ticular cauſes which contribute to theſe muta- 
tions, ſuch as earthquakes, inundations, ſinking 
of mountains, &c. Thus the moſt ſolid thing, 


1 at 
% See Shaw's Travels, vol. II | 
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at leaſt ſuch to our conception muſt be the 
earth, like the reſt of nature, undergoes conti- 
nual and perpetual viciſſitudes; and is a ſtrong 
proof that the wiſdom and regulation of the 


Almighty Creator far exceeds the power of mor- 
tal explanation, 


CONCLUSION 
oF THE 


' THEORY OF THE EARTH. 


BY the proofs we have given in Articles 
vIr, and v111, it appears certain that the 
whole of the preſent dry land was formerly 
covered by the ſea, It appears alſo as certain, 
from Article x11, that the flux and reflux, and 
other motions of the ocean, continually detach, 
from the ſide and the bottom of the ſea, ſhells 
K. k 2 and 
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and matters of every kind, ſome part of which 


are depoſited in other places in form of ſedi- 
ments, and which are the origin of the-parallel 
and horizontal ſtrata every where to be met 


with. We have proved in Article Ix, that the 


inequalities of the globe have been cauſed by 


the motion of the ſca, and that mountains have 


been produced by the ſucceſſive maſſes and 
heapings of the ſediments we have juſt de- 
ſcribed. It is evident, by Article x111, that the 
currents, which at firſt followed the direction 


of theſe inequalities, afterwards gave to them 
all the figure which they at preſent preſerve; 


that is, that alternative correſpondence of the 
ſaillant angles are always oppoſed to the returning 


angles. It appears, likewiſe, by Articles viT1, 
and xvii, that the greateſt part of the matters 


which the ſea has detached from its ſides and 
bottom were, when depoſited as ſediments, in 


form of a fine impalpable powder, which per- 


fectly filled the cavities of the ſhells, whether 
it was of the ſame nature or only analogus to 


that with which they were compoſed. It is 


certain, by Article xv11, that the horizontal 
ſtrata, which have been produced by the accu- 
mulations of ſediments. and which at firſt were 

an 
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in a ſoſt ſtate, acquired hardneſs in proportion 

as they became dry, and that this drying has 
produced perpendicular clefts, which croſs the 
horizontal ſtrata. 

It is impoſlible to doubt, after ung the 
facts in the Articles x. xl. XIV. xv. XVI. XVII. 
xvI .I. and xix. that an infinite number of revo- 

lutions, particular changes and alterations, have 4; 
happened on the ſurface of the globe, as well 
from the natural motion of the waters of the ble 

| ſea as by the effects of rain, froſt, running N 
waters, winds, ſubterraneous fires, earthquakes, 
inundations, &c. and that conſequently the ſea — 

has alternately changed places with the earth, 1 

eſpecially in the earlieſt times after the creation, 
when the terreſtrial matters were much ſofter 
than they are at preſent, It muſt, nevertheleſs, 0 
be acknowledged, that we can but very im- 1 
perfectly judge of the ſucceſſion of natural 
revolutions; that we can ſtill leſs judge of the 
cauſe of accidents, changes, and alterations; 

that the defect of hiſtorical monuments de- 1 
prives us of the knowledge of particular ſacts, = 
and experience and time are deficient to us. 
We do not pay any conſideration that, though 
the time of our exiitence | is very limited, nature 


proceeds 
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proceeds in her regular courſe. We would 
condenſe, into our momentary exiſtence, the 
tranſactions of ages paſt and to come, without 
reflecting that this inſtant of time, nay even 


human life itſelf, is only a fingle fact in the 


hiſtory of the acts of the Almighty, 


DEE 


HISTORY OF ANIMALS. 


| 


CHAPTER I. 


A COMPF.ARISON BETWEEN ANIMALS, VEGE- 
TABLES, AND OTHER PRODUCTIONS OP 
NATURE, | | | 


AotipsT « the infinite number of objects 


that offer themſelves to our view, and 


with which the ſurface of the earth is every 


where covered, Animals hold the firſt rank, 


both on account of their formation, and their 


evident ſuperiority over vegetables, and other 
matters. | 


Animals, by their ſenſes, form, motion, and 
many other properties, have a more intimate 


connection with thoſe things which ſurround 
them than vegetables; and the latter, by their 
figure, growth, and their variety of component 


parts, have allo 2 a nearer relation with external 
jects | 
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objects, than either minerals or ſtones, which 
have not any kind of life or motion. By this 
number of properties it is, that the animal 
claims pre- eminence over the vegetable, and 
the vegetable over the mineral. Man, to con- 
ſider him by his material form alone, is only ſu- 
perior to the Brute Creation by poſſeſſing ſome 
few peculiar properties, ſuch as thoſe given to 
him by his tongue and hands; and although the 
works of the Creator are, in themſelves, equally 
perfect, the animal, according to our mode of 
perception, is the moſt complete, and man the 
molt perfect animal. 
What variety of ſprings, what forces, and 
what mechanical motions, are encloſed in this 
ſmall part of matter which compoſes the body 
of an animal? What properties, what har- 
mony, and what correipondence between the 
various parts? How many combinations, ar- 
rangements, cauſes, effects, and principles, 
| conſpire to complete one end, and which we 
know only to be reſults ſo very difficult to 
comprenend, that they only ceaſe from being 
marvellous by the long cuſtom of not ot reflecting 
on them. 

Nevertheleſs, however admirable this work 
appears, it is not the individual thar is the moſt _ 
wonderful ; 
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wonderful; but it is in the ſucceſſion, repro- 
duction, and duration of ſpecies, that nature 


becomes inconceivable. This faculty of repro- 


duction, which reſides alone in animals and 


vegetables; this kind of unity always ſubſiſt ing, 


and ſeemingly eternal; this procreative power, 
which perpetually exerciſes itſelf without being 


deſtroyed, is a myſtery, the depth of which 


we are not enabled to fathom. 

Inanimate bodies, even the ſtones and dirt 
under our feet have ſome properties; their ex- 
iſtence alone ſuppoſes a great number; and the 


leaſt organic matter has an infinity of relations 


with the other parts of the univerſe. We ſhall 
not ſay, with ſome philoſophers, that matter, 
under whatever form it may be, is ſenſible of 
its exiſtence and relative faculties. This is a 
methaphyſical queſtion, and of which we do net 


here propoſe to treat; it will be ſufficient to ob- 


| ſerve that not having a perfect knowledge of 
our own relation with external objects, we can 
not doubt that inanimate matters are {till more 


ignorant; beſides as our ſenſations do not in the 
| leaſt reſemble the objects which cauſe them, we 
muſt conclude, by analogy, that inanimate 


matter has neither ſentiment, ſenſation, nor a 


conſciouſneſs of its exiſtence z to attribute any 
VOL. II. ” L 1 | | : of 8 
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of theſe faculties to it, would be giving it the 
power of thought, action, and perception; 


nearly in the ſame manner as we think, act, 
and feel, which is as much repugnant to rea- 


ſion as it is to religion. 


Inanimate bodies being formed of earth and 
duſt, we have, of courſe, ſome properties in 
common with them; but they are merely re- 
Jative to what ariſes from general matter, ſuch 
as extent, impenetrability, weight, &c. but as 
theſe properties, purely material, make no im- 
preſſion of themſelves, as they exiſt entirely 
independent, and do not at all affect us, we 
cannot conſider them as a part of our being; 
it is, therefore, the organization, the ſoul, and 
the life, which conſtitute our exiſtence. Mat- 
ter conſidered in this light, is leſs the principal 
than the acceſſor. It is a foreign expanſion, 
the union of which is unknown, and the pre- 
ſence hurtful to us; and thought, which is the 
conſtituent principle of our being, is, very pro- 
bably, entirely independent. 
We exiſt, therefore, without knowing how. 
and we think without knowing why; but 
whatever is the manner of our being or think- 
ing, whether our ſenſations are true or falſe, . 
the reful of them are not leſs certain. This 
order 
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order of ideas, this train of thoughts, which 
internally exiſt from ourſelves, although very 
different from the objects that cauſe them; 
give riſe to the moſt real affections, and occa- 
ſion relations with external objects, which we 
may conſider as real affinities, ſince they are 
_ Invariable, and always the ſame. The human 
| ſpecies, therefore, may be ſaid to hold the firſt 
rank in the order of nature; the brute creation 
the ſecond ; vegetables the third; and minerals 
the laſt ; for although we cannot clearly diſ- 
tinguiſh between our animal and ſpiritual qua- 
| lities, and although the brute creation are en- 
dowed with the ſame ſenſes, poſſeſs the ſame 
principles of life and motion, and perform a 
number of actions like man, yet they have not 
the relation with external objects in the ſame 
extenſive manner we have, and conſequently 
the reſemblance muſt fail in various reſpects. 
The diſtance is greater between man and ve- 
getables, and ſtill more fo from minerals, as 
vegetables poſſeſs a degree of animation, while 
minerals are deſtitute of every principle that 
tends to organization. 
To compoſe, therefore, the hiſtory of an 
animal, we muſt firſt nicely inſpect into the 
general order of his particular relations, and 
LIMA. --: Tterwards 
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afterwards diſtinguiſh thoſe he has in common 


with vegetables and minerals. An animal has 


nothing in common with a mineral, excepting 
general properties of matter; his nature and 
economy are totally different: the mineral is 
a mere ſenſeleſs and inactive matter, without 


organization, faculties, or power of reproduc- 
tion; a dead maſs, fit only to be trod under 
foot by man and animals; even the moſt pre- 
cious metals are thus conſidered by the philo- 
ſophers as they poſſeſs but an arbitary value, 
ſubordinate to the will, and e on tho 
convenience of men. 


In an animal all the powers of nature are 
united; the properties by which it is animated are 


peculiar to it; by its ſenſes it can will, act, de- 


termine, and communicate with the moſt diſtant 


objects: its body is a centre, to which every 


thing is connected; a point where the whole 
univerſe is reflected; a world in miniature. 
Theſe are the properties which peculiarly be- 


long to it; thoſe which it poſſeſſes in common 


with vegetables are the faculties of growth 


expanſion, reproduction, and increaſe, 


The moſt apparent difference between ani- 


mals and vegetables ſeems to be the faculty of 


moving from place to place, which animals 
4 Ae; 
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are endowed with, and vegetables not. It is 


true we are not acquainted with any vegetable 
that has a ſingle progreſſive motion; and there 
are many kinds of animals, as oyſters, &c. to 
which this motion ſeems to have been denied; 


the diſtinction, therefore, is neither general nor 
deciſive. 


A more eflential difference might be drawn 


from the faculty of ſenſation ; but ſenſation in- 


cludes ſuch a variety of ideas that we ought 
not to mention the word without giving ſome 
explication; for if by ſenſation we underſtand 

only a motion, occaſioned by a check or reſiſt= 


ance, we ſhall find the ſenſitive p'ant is alſo 


poſſeſſed of it; if, on the contrary, we would 


have it ſignify to apprehend and compare ideas, 


we are not Certain that brute animals poſſeſs 
it; if it is allowed to dogs, elephants, &c. &c. 
whoſe actions ſeem to reſult from the ſame 


| Cauſes as thoſe of men, it muſt be denied to 
an infinite number of others, eſpecially to thoſe 
which ſeem to be motionleſs, If we could 
give to oyſters, for example, the ſame faculty 


of ſenſation as to dogs, though in an inferior 


degree, why ſhould we not allow it to vege- 
tables i in a {till leſſer ek This difference 


between 
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between animals and vegetables i is not, there: 
fore, general, nor well decided, 
A third difference ſeems to ariſe from their 


method of feeding. Animals by the means of 


certain external organs, ſeize thoſe things which 
are agreeable to them : they ſeek their paſture 


and chuſe their food, Plants are reduced to 
the neceſlity of receiving ſuch nutriment as 


the earth furniſhes ; they have no diverſity in 


the manner of procuring it; no choice in the 
kind, but the humidity of the earth is their 


only aliment ; nevertheleſs, if we attend to the 


organization and action of roots and leaves» 


we ſhall preſently diſcover, that there are in 


thoſe parts external organs, which vegetables : 
make uſe of to obtain their food; that the root 
avoids and turns from an obſtacle, or vein of 

bad earth, to ſeek one that is better; that they 
divide their fibres, and even go ſo far as to 
change their form to procure nutriment for the 
plant. The difference between animals and 
vegetables cannot, therefore, be eſtabliſhed on 


the manner in which they receive their nutri- 
ment. 


This inveſtigation induces us to conclude 


0 that there is no abſolute ellential and general 


difference 


NATURAL HISTORY. 263 


difference between animals and vegetables, but 
that nature deſcends by imperceptible degrees 


from the animal which is the moſt perfect to 
that which is the leaſt, and from that to the 


vegetable. The water polypus may, therefore, 


be conſidered as the line where the animal ere- 
ation ends and the vegetable begins. 


If, after having examined the diſtinctions, 


we ſearch after the reſemblaaces between ani- 


mals and vegetabels, we ſhall find the power of 
reproduction is general, and very eſſential to 


both ; a faculty which would almoſt lead us to 
| ſuppoſe that animals and vegetables are nearly 
of the ſame order of beings. 


A ſecond reſemblance may be drawn from 
the expanſion of their parts, a property which 


is common to both; for vegetables grow as 


well as animals, and if the manner in which 
they expand is different, it is not totally nor eſ- 


ſentially ſo, ſince there are very conſiderable 
parts in animals, as the bones, the hair, the 


nails, the horns, &c. whoſe expanſion is a per- 
fect and real vegetation ; and the foetus, at its 


firſt formation, may be ſaid rather to vegetate 
than live, 


A third reſemblance ariſes from there being 


ſome animals which propagate like plants, and 
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by the ſame method. The multiplication of the 
vine-fretter, which is made without copulation, 
is like that of plants, by ſeeds ; and that of po- 
lupuſes by cutting them, reſembles we multi- 
plication of trees by lips. 
We can then aſſert, with great foundation, 
that animals and vegetables are beings of the 
ſame order, and that nature paſſes from one to 
the other by inſenſible links: ſince the proper- 
ties wherein they reſemble each other are gene- 
ral and eſſential, and thoſe in which 8 differ 
confined and particular. 
If we compare animals and vegetables 6 
dbther lights, for example, by number, ſituation, 
ſize, form, &c. we ſhall draw freſh induQtions - 
from them. 
The number of the animal ſoacies 1 is much 
greater than that of plants. In the claſs of in- 
ſects alone there are a greater number of ſpecies 
than there are kinds of plants on the ſurface 
of the earth, Animals likewiſe much leſs 
reſemble each other than plants; and it is this 
_ reſemblance among the latter, which makes the 
difficulty of knowing and diſcerning them, and 
given riſe to ſo many botanical ſyſtems z and it 
is for this reaſon that more labour has been 
| beſtowed « on that than e on 200logy. 


Beſides 
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Beſides, there is another advantage of know- 
ing the ſpecies of animals, and diſtinguiſhing 
them one from another, which is by regarding 
| thoſe as one and the ſame ſpecies, who, by means 
of copulation, produce and perpetuate beings 


like themſelves ; and as a different ſpecies, thoſe 


from a connection between whom nothing is 


produced, or whoſe product are unlike their 


parents. Thus a fox will be a different ſpe- 
cies from a dog, if nothing reſults from a 


copulation of a male and female of theſe two 
animals, and when even there ſhould reſult a 
bipartite animal, or a kind of mule, which 
cannot generate, that will be ſufficient to 


eſtabliſn the fox and dog of two different ſpe- 


cies. There is not the ſame advantage to be 
had in plants, for although ſome have pre- 
| tended to diſcover ſexes, and although diviſions 


of breeds have been eſtabliſhed by the parts 
of fecundation; yet, as theſe diſtinctions nei- 


ther are ſo certain, nor ſo apparent as 


in animals, and the production of plants is 
made in many modes, that the ſex has no part 


in, and where the parts of fecundation are 
not neceſſary, this idea cannot be made uſe 
of with any ſucceſs; it is only on a miſappre- 
hended analogy that this ſexual method has 
VOL, II: M m been 
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been pretended to diſtinguiſh all the different 


ſpecies of plants. 52 


Notwithſtanding the number of animals is 
greater than that of plants, yet that is not the 


caſe with reſpect to the number of individuals 


in each ſpecies. In animals, as well as in 
plants, the number of individuals is much 


greater in the ſmall ſpecies than in the large. 


Flies are, perhaps, a million times more nu- 
merous than elephants; ſo likewiſe there are 
more kinds of plants than trees; but, if we 
compare the quantity of individuals in each 
ſpecies, we ſhall find that the plant is more 
abundant than the animal; for example, qua- 
drupeds bring forth but a ſmall number of 
young, and at conſiderable diſtances of time: 
trees, on the contrary, produce every year, a 
great quantity, It may be ſaid that this com- 
pariſon is not exact, and to render it ſo, we 
| ſhould compare the quantity of ſeeds produced 
by a tree, with a quantity of germs contained 
in the ſemen of an animal, and then, perhaps, 
we ſhould find, that animals are ſtill more 
abundant in their ſeed than vegetables, But 


it ſhould be conſidered that it is poſſible by 


collecting and ſowing all the ſeeds of an elm, 
for inſtance, that we might have 100,000 young 
wy ones 
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ones from the product of a fingle year; and 
that ſhould we ſupply a horſe with as many 
mares as he could cover in one year, there 
would be a great difference between the pro- 
duction of the animal and that of the vege- 
table. I ſhall not examine into the quantity 
of germs; firſt, becauſe we are not acquainted 
with it in the animal creation: and ſecondly, 
becauſe poſſibly there is the ſame number of 
ſeminal ſhoots in the vegetable: for the ſeed of a 
vegetable is not a germ, being as perfect a 
production as the foetus of an animal, and to 
which, like that, a greater expanſion is only 
wanting. 1 „ 

To my compariſon may likewiſe be oppoſed 
the prodigious multiplication of certain kinds 
of inſects: as the bee in particular, one of 
which will produce thirty or forty thouſand. 
But it muſt be obſerved, that I ſpeak in general 
of animals compared with vegetables; and 
| beſides, this example of bees, which perhaps 
is the greateſt multiplication among animals, 
does not conſtitute a proof againſt what we have 
obſerved ; for of thirty or forty thouſand flies 
produced by the female bee, there is but few 
females; fifteen hundred, or two thouſand 
males, and all the reſt moles, or rather 
Mm neutral 


tion of leſs i portant animals? 
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n flies, without ſex, and incapable of 
procreating. | 

It muſt be owned, that in inſets, fiſh, ind 
ſhell-fiſh, there are ſpecies Which ſeem to be 
very abundant z oyſters, herrings, fleas, bee- 
tles, &c. are perhaps in as great numbers as 


moſſes and the moſt common plants; but on 
the whole, the greateſt number of the animal 


ſpecies is leſs abundant than the vegetable; and 
by comparing different kinds of plants with 
each other, there is not found ſuch great dif- 
ferences in the number, as in the animal ſpe- 


cies; ſome of which bring forth a prodigious 
number, and others only a few; whereas the 
number of productions in plants is An ants | 


great throughout. | 
By what we have obſerved, it appears that 


the ſmalleſt and baſeſt ſpecies ſeem to be the _ 
moſt prolific : the moſt minute are the moſt 
plentiful as well in animals, as in plants, and in 
proportion as the animals are more perfect, they 


appear to decreaſe in number of individuals. 


Can it be thought, that certain forms of the 


body, as thoſe of quadrupeds and birds, re- 
quiſite for the perfection of ſenſation, would coſt 
nature more organic particles than the produce | 


Let 
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Let us now paſs to the compariſon of ani- 
mals and vegetables, with reſpect to ſituation, 
form, and ſize. The earth is the only place 
wherein vegetables can ſubſiſt. The greateſt 
number grow above the ſurface, and are at- 
tached to the ſoil by roots. Some, as truffles 
are entirely covered with earth, and a few 
grow under the water, but all require the 
ſurface of the earth to exiſt upon. Animals, on 
the contrary, are more generally diſperſed; 
ſome dwell on the ſurface, and others in the 
bowels of the earth; ſome live at the bottom, 
and others ſwim in the waters of the ocean: 
ſome exiſt in the air, others dwell in the inter- 
nal parts of plants, on the bodies of men and 
other animals, liquors, and even ſtones are not 
without 8 

By the uſe of the microſcope, a great number 
of new ſpecies of animals have been diſco- 

vered: but ſingular as it may appear, we have 
Not found more than one or two new ſpecies 
of plants by the help of this inſtrument. 
The imall mols is, perhaps, the only micro- 
ſcopical plant ſpoken of ; and we might, there- 
fore, imagine that nature refuſed to produce 
very ſmall plants, while {he formed animalcules 
With profuſion; 3 but we might deceive our- 

| ſelves 
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ſelves by adopting this opinion without exami- 


nation, and our error might ariſe from plants, 
in fact, reſembling each other more than ani- 


mals; ſo that this moldineſs, which we only 
take for a very minute moſs, may poſſibly be 
a kind of foreſt or garden, filled with abun- 
dance of various plants, although we are una- 


ble to mark the difference. 


By comparing the ſize of animals and plants 
there will be found a great inequality, for the 

diſtance is much greater between the ſize of a 
whale and one of theſe microſcope animals, 


than between the higheſt oak and the moſs we 


are now ſpeaking of. Although buik be only 
a relative attribute, it may, nevertheleſs, be 
uſeful to inſpect into the extreme boundaries 
nature has allotted to her productions. In 
bigneſs animals and plants ſeem to have a near 
equality; a large whale and a large tree forms 
a volume not very different z whereas, among 
the ſmall it has been aſſerted there are animals 
ſo very minute that a million of them united 


together, would not equal, in ſize, the ſmalleſt 


moſs- plant ever ſeen, 


The moſt general and moſt ſenſible diffe- 


rence between animals and vegetables is that of 
figure, for the form of animals, although in- 


finitely 
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finitely varied, have not any reſemblance to 


that of plants ; and although the polypus will, 
like plants, reproduce by cutting, and may be 
regarded as the link between the animal and 


vegetable kingdoms, not only by the mode of 
their reproduction but alſo by their external 
form, nevertheleſs, the figure of the animal is 
ſo different from the external form of a plant 
that it is difficult to be deceived therein. Some 
animals form things reſembling plants or 
flowers, but plants never produce any thing 
like an animal; and thoſe admirable inſects 
which produce and form the coral, would not 


have been taken for flowers if coral had not 


been regarded as a plant. Thus the errors 
wherein we might fall, by comparing plants 
with animals, will never have any influence 
but on a few objects which compole the link 


between both, and the more obſervations we 


ſhall make the more we ſhall be convinced 
that the Creator has not placed a fixed line be- 
tween animals and vegetables, that theſe two 


ſpecies of organized beings have many more 


common properties than real differences ; that 


the production of an animal does not require 
of nature more, and poſlibly, leſs exertion 
than thar of a vegetable; that in general the 


production 
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production of organized beings do not re- 


quire exertion, aud that, in ſhort, the living 


animated nature, inſtead of compoſing a meta- 
phyſical degree of beings, is a phyſical Me 


perty, common to all matter. 


CHAPTER II. 


on *REPRODUCTION IN GENERAL. 


E ſhall now make a more minute in- 
ſpection into this common property of 


5 and vegetable nature; this power of 


producing its reſemblance; this chain of ſuc=- 


ceſſive individuals, which conſtitutes the rea] 


exiſtence of the ſpecies ; and without attaching. 


 ourlelves 


* This word is uſed by the author in an enlarged ſenſe of 


propagation, for as generation applies to animated beings, ſo 


by this he includes the vegetable as well as animal ſyſtem. 
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ourſelves to the generation of man, or to that 
of any particular kind of animal, let us inſpect 
the phenomenas of reproduction in general; let 


us collect facts, and enumerate the different me- 
thods nature makes uſe of to renew organized 
| beings. The firſt, and as we think the moſt 
ſimple method, is, to collect in one body an 
infinite number of reſembling organic bodies, 
and ſo to compoſe its ſubſtance, that there is 

not a part of it which does not contain a germ 


of the ſame ſpecies, and which conſequently 


of itſelf might become a whole, reſembling that 
of which it conſtitutes a part. This prepara- 


tion ſeems to ſuppoſe a prodigious waſte, and to 
carry with it profuſion ; yet it is a very com- 


mon munificence of nature, and which mani- 


ſeſts itſelf even in the moſt common and inferior 
kinds, ſuch as worms, polypuſes, eims, willows, 


gooſeberry- trees, and many other plants and in- 


ſects, each part of which contains a whole, and 


by the ſingle effect of expanſion alone may be- 
come a plant, or an inſect. By conſidering 


organized beings, in this point of view, an 


individual is a whole, uniformly organized in 
all its parts; a compound of an infinity of 
reſembling figures and ſimilar parts, an aſſem- 
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blage of germs, or ſmall individuals of the 
ſame kind, which can expand in the fame mode 
according to circumſtances, and form new 
bodies, compoſed | like thoſe from whence they 


proceed, 
By examining this idea Saco we 


ſhall diſcover a connection between animals, 
vegetables, and minerals, which we could not 
expect. Salts, and ſome other minerals, are 
compoſed of parts reſembling each other, and 


to all that compoſes them; a grain of ſalt is a 


cube, compoſed of an infinity of ſmaller cubes, 
which we may eaſily perceive by a microſcope : 


theſe are alſo compoſed of other cubes till 


ſmaller, as may be perceived with a better mi- 
croſcope 3 and we cannot doubt, but that the 
primitive and conſtituting particles of this 

ſalt are likewiſe cubes ſo exceedingly minute 


as to eſcape our ſight, and our imagination. 


Animals and plants which can multiply by 
all their parts, are organized bodies, of which 
the primitive and conſtituting parts are alſo 
organic and ſimilar, of which we diſcern 


the aggregate quantity, but cannot perceive 


the primitive parts only by reaſon | and 
n 


TH 
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This leads us to believe that there is an in- 
finity of organic particles actually exiſting and 
living in nature, the ſubſtance of which is the 
ſame with that of organized bodies. As we 
have juſt obſerved, in a ſtructure of a ſimilar 
kind, though of inanimate matter, that it was 
compoſed of an infinity of particles which 


have a perfect ſemblance to the whole body, 


and as there muſt perhaps be millions of ſmall 
cubes of accumulated ſalts to form a ſenſible 
individual grain of ſea- ſalt, ſo likewiſe millions 


of organic particles, like the whole, are re- 
_ quired to form one out of that multiplicity of 
germs contained in an elm, or a polypus ; and as 
wie muſt ſeparate, bruiſe, and diſſolve a cube of 


ſea - ſalt to perceive, by means of cryſtallization, 


the ſmall cubes of which it is compoſed ; we. 


muſt likewiſe ſeparate the parts of an elm or 
polypus to diſcover, by means of vegetation 


and expanſion, the ſma!l elms or polypuſes 


contained in thoſe parts. - 
The difficulty of giving way to this idea 


ariſes from a prejudice ſtrongly eſtabliſhed, 


that there is no method of judging of the 
complex, except by the ſimple, and that, to 
_ conceive the organic conſtitution of a body 
we muſt reduce it to its ſimple and unorga- 
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nized parts, and that it is more eaſy to con- 


ceive how 2 cube is compoſed of other cubes 
than how one polypus is compoſed of others; 


but if we attentively examine what is meant 
by ſimple and complex we ſhall then find that 


in this, as in every thing elſe, the plan of na- 


ture is quite different from the very rough 
. of it forined by our ideas. 

Our ſenſes, as is well known, do not furniſh = 
us with exact repreſentations of external ob- 
jects, inſomuch that if we are deſirous of eſti- 


mating, judging, comparing, meaſuring, &c. 


we are ovliged to have recourſe to foreign 


aſſiſtance, to rules, principles, inſtruments, &c. 
All theſe helps are the works of human know- 


ledge, and partake more or leſs of the abſtrac- 
tion of our ideas; this abſtraction, therefore, 
is what is called, the ſimple, and the difficulty of 
reducing them to thi; abſtraction, the complex. 
Extent, for example, being a general and ab- 


ſtracted property from nature, is not very 
complex; nevertheleſs, to form a judgment of 


it we have ſuppoſed extents without depth, 


without breadth, and even points without any 


extent at all. All theſe abſtractions have been 


invented for the ſupport of our judgment, and 


the few definitions made ule of in geometry 
have 
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have occaſioned a variety of prejudices and 


falſe concluſions. All that can be reduced by 
theſe definitions are termed /mple, and all that 


cannot be readily reduced are called complex ; 


from hence a triangle, a ſquare, a circle, a 
cube, &c. are ſimple ſubjects, as well as all 


curves, whoſe geometrical laws we are ac- 


quainted with ; but all that we cannot reduce 
by theſe abſtracted figures and laws are com- 
plex. We do not conſider that theſe geome- 


trical figures exiſt only in our imagination; 


that they are not to be found in nature, or, at 


leaſt, if they are diſcoverable there, it is be- 
_ cauſe ſhe exhibits every poſſible form, and that 

it is more difficult and rare to find fimple 
figures of an equilateral pyramid, or an exact 

cube in nature, than compounded forms of a 
plant or an animal. In every thing, therefore, 
we take the abſtract for the ſimple, and the 


real for the complex. In Nature, on the con- 
trary, the abſtract has no exiſtence, every 
thing is compounded; we ſhall never, of 
courſe, penetrate into the intimate ſtructure of 
bodies; we cannot, therefore, pronounce on 
what is complex ia a greater or leſſer degree, 
_ excepting by the greater or leſſer each ſubject 


has to ourſelves and to the reſt of the univerſe; 
„ e from 
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from which reaſon it is we judge that the 
animal is more compounded than the vegetable, 


and the vegetable more than the mineral. This 
notion is juſt with relation to us, but we know 


not, in reality, whether the animal, vegetable, 
or mineral, is the moſt ſimple or complex; and 


we are ignorant whether a globule, or a cube, 
is more indebted for an exertion of nature, 


than a ſeed or an organic particle. If we 
would form conjectures on this ſubject we 
might ſuppoſe that the moſt common and nu- 
merous things are the moſt ſimple; but then 
animals would be the moſt ſimple, ſince the 
number of their kind far exceeds that of plants 
or minerals, : 

But without taking up more time on this 


diſcuſſion it is ſufficient to have ſhewn that the 
opinions we commonly have of the ſimple and 


complex are ideas of abſtraction, that they 


cannot be applied to the compound produc=- 
tions of nature, and that when we attempt to 
reduce every being to elements of a regular 
figure, or to priſmatic, cubical, or globular 


particles, we ſubſtitute our own imaginations 
in the place of realities; that the forms of the 
conſtituting particles of different bodies are 


abſolutely unknown to us, and that, conſe- 


quently 


NATURAL HISTORY. 279 


quently, we can ſuppoſe, that an organized bo- 
dy is compoſed of organic particles, as well as 
that a cube is compoſed of other cubes. 

We have no other rule to judge by than ex- 

perience. We perceive that a cube of ſea- 


ſalt is compoſed of other cubes, and that an 
elm conſiſts of other ſmaller elms, becauſe, by 
taking an end of a branch, or root, or a piece 


of the wood ſeparated from the trunk, or a ſeed, 


they will alike produce a new tree. It is the 


ſame with reſpect to polupuſes, and ſome other 


kinds of animals, which we can multiply by 


cutting off and ſeparating any of the different 


parts; * and ſince our rule for judging in both : 
is the ſame, why ſhould we judge differently of | 


| them! 2 


It, 8 appears very probable, by the 
above reaſons, that there really exiſts in nature 
a number of ſmall organized beings, alike, in 


every reſpect, to the large organized bodies ſeen 


in the world; that theſe ſmall organized beings 
are comp ſed of living organic particles, which 


are common to animals and vegetables, and are 


their primitive and incompatible particles; that 


the aſſemblage of theſe particles form an animal 
| _ _— or 


3 See Supplement. 1 to this Work, containing Hiſtory of 
Birds, Fiſh, Inſects, c. vol. 1 v. p. 377. 
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I br plant, and conſequently that reproduction, or 
1 generation, is only a change of form made by 
14 the addition of theſe reſembling parts alone, and 


that death or diſſolution is nothing more than a 
ſeparation of the ſame particles. Of the truth 
of this we apprehend there will not remain 2 
doubt after reading the proofs we ſhall give in 1 | 
the following chapters. Beſides, if we refle&t 
on the manner in which trees grow, and conſi- 
der how ſo conſiderable a volume can ariſe from 
* 3 ſo ſmall an origin, we ſhall be convinced that it 
proceeds from the ſimple addition of ſmall re- 
ſembling organized particles. A grain produces 
a young tree, which it contained i in miniature. 
At the ſummit of this [mall tree a bud is formed, 


— 
— — 
3 
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4 - _ which contains the young tree for the ſucceed- 
5 ing year, and this bud is an organic part, re- 
i OT, ſembling the young tree of the firſt year's 
4 h growth. A fimilar bud appears the ſecond year, 


containing a tree for the third; and thus, ſueceſ- 
ſively, as long as the tree continues growing, at 
the extremity of each branch, new buds will 
form, containing young trees like that of the 
If 8 firſt year. Thus it is evident, that trees are 
| compoſed of ſmall organized bodies, ſimilar to 
| themſelves, and that the whole individual is ſorm- 
1 ed by the union of ſmall reſembling individuals. 
weil 3 
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But, it may be aſked, were not all theſe or- 
ganized bodies contained in the ſeed, and may 
not the order of their expanſion be traced from 
that ſource, for the bud which firſt appeared was 
evidently ſurmounted by another ſimilar bud, 
which was not expanded till the ſecond year, and 
ſo on to the third: and conſequently, the ſeed may 
be ſaid really to contain all the buds, or young 
trees that would be produced for a hundred years, 
or till the diſſolution of the tree itſelf? This ſeed 
it is alſo plain not only contained all the ſmall or- 
ganized bodies which one day muſt conſtitute 
te individual tree, but alſo every ſeed, every in- 
dividual, and every ſucceſſion of ſeeds and indi- 
- viduals, to the total deſtruction of the ſpecies. 
This is the principal difficulty, and we ſhall 
examine it with the ſtricteſt attention. It is 
certain, that the ſeed produces by the ſingle 
expanſion of the bud, or germ, it contains, a 


FJoung tree the firſt year, and that this tree ex- 
iſted in miniature in that bud, but it is not 


equally certain, that the bud of the ſecond year, 
and thoſe of the ſucceeding, were all contained in 
the firſt ſeed, no more than that every organi- 
zed body and ſeed, which muſt ſucceed to the 
end of the world, or to the deſtruction of the 
ſpecies were ſo. This opinion ſuppoſes a pro- 
n V greſs 
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greſs to infinity, and forms, of each individual, a 
ſource of eternal generations. The firſt ſeed, 
in that caſe, muſt have contained every plant of 
its kind which have exiſted or ever will exiſt; 
and the firſt man muſt actually and individually 
have contained in his loins every man which has 
or will appear on the face of the earth. Each 
ſeed, and each animal, agreeable to this opinion 
muſt have poſſeſſed within an infinite poſterity, 
But the more we ſuffer ourſelves to wander into 
theſe kind of reaſonings, the more we loſe the 
ſight of truth in the labyrinth of infinity; and, 
inſtead of clearing up and ſolving the queſtion» 
we confuſe and involve it in more obſcurity ; it 
is placing the object out of ſight, and after- 
wards ſaying, it is impoſſible to ſee it. 

Let us inveſtigate a little theſe ideas of infi- 
nite progreſſion and expanſion, From whence 
do they ariſe? What do they repreſent ? The 

ideas of infinity can only ſpring from an idea of 
that which is limited, for it is in that manner 
we have an idea of an infinity of ſucceſſion, a 
ocemetrical infinity: each individual is an unit 
many individuals compoſe a finite number, and 
the whole ſpecies is the infinite multitude. Thus 
in the ſame manner as a geometrical infinity 
may be demonſtrated not to exiſt, ſo we may be 


aſſured 
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aſſured, that an infinite progreſſion or expan- 
ſion does not exiſt; that it is only an abſtract 
idea, a retrenchment of the idea of finity, of 


| which we take away the limits that necellarily 


terminate all ſize; and that, of courſe, we muſt 


reject from philoſophy every opinion which 


leads to an idea of the actual exiſtence of geo- 
metrical or arithmetical infinity. 


The partizans, therefore, of this opinion | 


muſt acknowledge, that their infinity of ſue- 


ceſſion and multiplication, is, in fact, only an 
indeterminate or indefinite number; a number 
greater than any we can have an idea of, but 


which is not infinite. This being granted, 


they will tell us, that the firſt ſeed of an elm, 
for example, which does not weigh a grain, 


really contains all the organic particles neceſ- 
ſary for the formation of this, and every other 
tree of the ſame kind which ever ſhall appear. 
But what do they explain to us by this anſwer ? 
Is it not cutting the knot inſtead of untying 
it, and eluding the queſtion when it ſhould be 
reſolved. 
When we aſk how beings are multiplied ? 
and it is anſwered that this multiplication was 
compleatly made in the fuſt body, is it not 


. acknowledging that they are ignorant how it is 


Ooz2 made, 
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made, and renouncing the will of conceiving 


it? The queſtion is aſked,. how one body pro- 


duces its like? and it is anſwered, that the 
whole was created at once, Can we receive 


this as a ſolution ? for whether one or a million 
of generations have paſſed the like difficulty 


remains, and ſo far from explaining the ſup- 
poſition of an indefinite number of germs, 


increaſes the obſcurity, and renders i it incom- 


prehenſible. 
I own, that in this circum nſtance, it is eaſier 
to ſtart objections than to eſtabliſh probabilities, 
and that the queſtion of reproduction is of ſuch 
ſubtle nature, as poſſibly never to be fully re- 
ſolved ; but then we ſhould ſearch whether it is 


totally inſcrutable, and by that examination, 


we ſhall diſcover all that is poſſible to be 


| known of the ſubject; or at leaſt why we muſt | 


remain ignorant of it, 
There are two kinds of queſtions, ſome be- 
longing to the firſt cauſes, the others have only 


particular effects; for example, if it is aſked, 


why matter is impenetrable ? it muſt either re- 
main unanſwered, or be replied to by ſaying, 
matter is impenetrable, becauſe it is impene- 


trable. It will be the ſame.with reſpect to all 


the general qualities of matter, whether rela- 
tive 
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tive to gravity, extenſion, motion, Or reſt; no 
other reply can be given, and we ſhall not be 
ſurpriſed that ſuch is the caſe, if we attentively 
_ conſider, that in order to give a reaſon for a 
thing, we muſt have a different ſubject from 
which we may deduce a compariſon, and there- 
fore if the reaſon of a general cauſe is aſked, that 
is, of a quality which belongs to all in 
general, and of which we have no ſubject to 
which it does not belong, we are conſe- 
quently unable to reaſon upon itz from 
| thence it is demonſtrable, it would be 
uſeleſs to make ſuch enquiries, ſince we ſhould 
£0 againſt the 8 8 8 that quality is * 
and univerſal. 
If, on the contrary, the reaſon of a particular N 
effect depends immediately on one of the 
general cauſes above mentioned, and whether 
it partakes of the general effect immediately, 
or by a chain of other effects, the queſtion 
will be equally ſolved, provided we diſtinctlyß 
perceive the dependence theſe effects have 
on each other, and the connections there 
are between them. 
But if the particular effect, of which we 
enquire the reaſon, does not appear to depend on 
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theſe general effects, nor to have any analogy 


with other known effects; then, this effect 


being the only one of its kind, and having 


nothing in common with other effects, at leaſt 


known to us, the queſtion is inſolvable: be» 
cauſe, not having, in this point, any known 


ſubject which has any connection with that we 


would explain, there is nothing from whence 
we can draw the reaſon ſought after. When 


the reaſon of a general cauſe is demanded, it 


is unanſwerable becauſe it exiſts in every object; 7 


and, on the other hand, the reaſon of a ſingular 


or iſolated effect is not found, becauſe not any 
thing known has the ſame qualities. We can- 
not explain the reaſon of a general effect, 
without diſcovering one more general; whereas 
the reaſon of an iſolated effect may be explained 
by the diſcovery of ſome other relative effect, 
which although we are ignorant of at preſent, 
chance or experience may bring to light. | 


| Beſides theſe, there is another kind of queſ- 
tion, which may be called, the queſtion of fact. 
For example. Why do trees, dogs, &c. exiſt ? 
All theſe fact queſtions are totally inſoluble, for 


thole who anſwer them by final cauſes, do not 
conſider that they take the effect for the cauſe ; 


the 
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the connection particular objects have with us, 


having no influence on their origin. Moral 


affinity can never become a phyſical reaſon. 


We muſt carefully diſtinguiſh theſe queſtions 


where the why is uſed, from thoſe where. the 


 haw is employed, and more fo from thoſe 
where the how many is mentioned, hy is 
always relative to the cauſe of the effect, or to 
the effect itſelf, How is relative to the mode 


from which the effect ſprings, and the how 


' many has relation only to the proportionate 


quantity of the effect. 


All theſe diſtinctions being explained, let us 


proceed to examine the queſtion concerning 
the reproduction of bodies. If it is aſked, 
why animals and vegetables reproduce? we 


ſhall clearly diſcover, that this being a queſtion 
of fact, it is inſolvable, and uſeleſs to endea- 


your at the ſolution of it. But if it is aſked, 


how animals and vegetables reproduce; we 
reply by relating the hiſtory of the generation 
of every ſpecies of animal, and of the repro- 
duction of each diſtin vegetable; but, after 


having run over all the methods of an animal 


engendering its reſemblance, accompanied even 
with the moſt exact obſervations, we ſhall find 


it has only taught us facts without indicating : 


cauſes ; 
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cauſes; and that the apparent methods which 
Nature makes uſe of for reproduction, does 

15 not appear to have any connection with the 

1 effects reſulting therefrom; we ſhall be ſtill 

1 obliged to aſk, what 1s the ſecret mode by which 

uy 55 ſhe enables different bodies to e their 

| own ſpecies ? 2 

K 2 This queſtion | is very. different 990 the firſt 

| | and ſecond; it gives liberty of enquiry and 
i" admits the employment of imagination, and 

. therefore is not inſolvable, for it does not im- 

0 mediately belong to a general cauſe; nor is it 

| entirely a queſtion of fact, for provided we 

. can conceive a mode of reproduction dependent 

. | upon, or not repugnant to, original cauſes, we 

| ſhall have gained a ſatisfactory anſwer z and 
the more it ſhall have a connection with other 
effects of nature, the better foundation will 

it be raiſed upon. | 

By the queſtion itſelf it is, therefore, per- 
mitted to form hypotheſes, and to ſelect that 

which ſhall appear to have the greateſt analogy 

with the other phenomena of nature. But 

we muſt exclude from the number, all thoſe 

which ſuppoſes the thing already done; for 
example, ſuch as ſuppoſe that all the germs of 
the fame ſpecies were contained i in the firſt 

ſeed, 
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fed, or that every reproduction is a new cre- 
ation, an immediate effect of the Almighty's 
will; becauſe theſe hypotheſes are queſtions of 
fact, and on which it is impoſſible to reaſon, 
We muſt alſo reject every hypotheſis which 
might have final cauſes for its object; ſuch as, 
we might fay, that reproduction is made in 
order for the living to ſupply the place of the 
dead, that the earth may be always covered 
with vegetables, and peopled with animals: 
that man may find plenty for his ſubſiſtence; 
&c. becauſe theſe hypotheſes, inſtead of ex- 
plaining the effects by phyſical cauſes, are 
founded only on arbitrary connections and 
moral agreements. At the ſame time we muſt 
not rely on theſe abſolute axioms and phyſical 
problems; which ſo many people have impro- 
perly made uſe of, as principles; for example, 
there is no fecundation made a part from the 
body, nulla foecondatio extra corpus; every 
living thing is produced from an egg; all 
generation ſuppoſes ſexes, &, We muſt not 
take theſe maxims in an abſolute ſenſe, but 
- conſider them only as ſignifying things gene- 
rally performed in one particular mode rather 
than in any other. 
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Let us, - therefore, ſearch after an hypotheſis 
which has not any of thoſe defects, and by 


which we cannot fall into any of theſe incon- 


veniences ; if, then, we do not ſucceed in the 
explanation of the mechanical power Nature 
makes uſe of to effect the reproduction of 


| beings, we ſhall, at leaſt, arrive at ſomething 


more probable than what has hitherto been ad- 


vanced. 


As we can make moulds, by Which we can 


give to the external parts of bodies whatever 
figure we pleaſe, let us ſuppoſe Nature can 
form the ſame, by which ſhe not only beſtows 
on bodies the external figure but alſo the in- 
ternal. Would not this be one mode by which 
reproduction may be performed? 


Let us, then, conſider on what foundation 
this ſuppoſition is raiſed: let us examine if it 
contains any thing contradictory, and after- 


wards we ſhall diſcover what conſequences 


may be derived from it. Though our ſenſes 
are only judges of the external parts of bodies, 


we perfectly comprehend external affection 


and different figures. We can alſo imitate 


Nature, by repreſenting external figures by 


different modes, as by painting, ſculpture, and 
mould; 3 
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60 , but although our ſenſes are only 


zudges of external qualities we know there are 
internal qualities, ſome of which are general, 


as gravity. This quality, or power, does not 
act relatively to ſurfaces but proportionably to 
the maſſes, or quantities of matter; there is, 


therefore, very active qualities in Nature, 
which even penetrate bodies to the moſt in- 
ternal parts; but we ſhall never gain a perfect 
idea of theſe qualities, becauſe, not being 


external, they cannot fall within the compaſs 
of our ſenſes; but we can compare their effects, 


and deduce analogies therefrom, to anſwer for 


the effects of ſimilar qualities. 


Ik our eyes, inſtead of repreſenting to us 


| the ſurface of objects only, were ſo formed as 
to ſhew us the internal parts alone, we ſhould 


then have clear ideas of the latter, without the 


| ſmalleſt knowledge of the former. In this 
ſuppoſition the internal moulds, which I have 


ſuppoſed to be made uſe of by Nature, might 


be as eaſily ſeen and conceived as the moulds 


for external figures. In that caſe we ſhould 
have modes of imitating the internal parts of 
bodies as we now have for the external. Theſe 


internal moulds, although we cannot acquire, 
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Nature may be poſſeſſed of, as the is of the 
qualities of gravity, which penetrate to the 


internal particles of matter. The ſuppoſition 
of theſe moulds being formed on good analogies 
it only remains for us to examine if it includes 


any contradiction. 


It may be argued that the expreſſion of a 
internal mould includes two contradictory ideas; 
that the idea of a mould can only be (related to 
the ſurface, and that the internal, according to 


this, muſt have a connection with the whole 


maſs, and, therefore, it might as well be called 


a maſſive ſurface, as an internal mould, 


I admit, that when we are about to repreſent 
ideas which have not hitherto been expreſſed, 
we are obliged to make uſe of terms which 
ſeem contradictory; for this reaſon philoſophers 
have often employed foreign terms on ſuch 


occaſions, inſtead of applying thoſe in com- 


mon uſe, and which have a received ſigni- 
fication ; but this artifice is uſeleſs, ſince we 
can ſhew the oppclition is only in the words, 
and that there is nothing contradictory in the 
idea, Now I affirm that a ſimple idea cannot 
contain a contradiction, that is, when we can 
form an idea of a thing; if this idea is ſimple 
| it 
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it cannot be compounded; it cannot include 


any other idea, and, conſequently, it will con- 
tain nothing oppoſite nor contrary. 


Simple ideas are not only the primary appre- 
henſions which ſtrike us by the ſenſes, but alſo 


the primary compariſons which form from 


thoſe apprehenſions; for the firſt apprehenſion 
itſelf is always a compariſon, The idea of 


the ſize of an object, or of its remoteneſs, 
neceſſarily includes a compariſon with bulk or 
diſtance in general; therefore, when an idea 
only includes compariſon it muſt be regarded 


as ſimple, and from that circumſtance, as con- 
taining nothing contradictory. Such is the 
idea of the internal mould. There is a quality 
in Nature, called grav:ty, which penetrates the 
internal parts of bodies. I take the idea of 
internal mould relatively to this quality, and, 
therefore, including only compariſon, it bears 


not any contradiction. 
Let us now ſee the conſequences that may 


be deduced from this ſuppoſition; let us alſo 
ſearch after facts correſponding therewith, as 


it will become ſo much the more probable, as 
the number of analogies ſhall be greater. 


Let us begin by unfolding this idea of internal 


moulds, and by explaining 1 in what manner we 


underſtand | 
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| te it we ſhall be brought to conceive 


the modes of reproduction. 
Nature, in general, ſeems to have a greater 
tendency to life than death, and to organize 


bodies as much as poſſible; the multiplication 
of germs, which may be infinitely encreaſed, 
is a proof of it; and we may aſſert, with ſafety, 


that if all matter is not organized, it is becauſe 


organized beings deſtroy each other; or we 
can augment as much as we pleaſe the quan- 
tity of living and' vegetating beings, but we 
cannot augment the quantity of tones or other 
' inanimate matters. This ſeems to indicate 


that the moſt common work of Nature is the 
production of the organic part, and in 1 which 
her power knows no bounds, 

To render this intelligible, let us make a 


Calculation of what a ſingle germ might pro- 5 
duce. The ſeed of an elm, which does not 


weigh the hundredth part of an ounce, at the 
end of 100 years will produce a tree whoſe 


volume will be 60 cubic feet. At the tenth 


year this tree will have produced 1090 ſeeds, 


which being all ſown, at the end of 100 years 


would each have alſo a volume equal to 60 
cubic feet. Thus in 110 years there is pro- 
duced more than 60,000 cubic feet of orga- 

| nized 
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nized matter; 10 years more there will be 
10,000,000 of fathoms, without including the 
10,000 increaſed every year, which would 
make 100,000 more; and 10 years after there 
will be three times that number; thus in 130 
years a ſingle ſhoot will produce a volume of 
organized matter which would fill up a ſpace 
of 1000 cubic leagues ; 10 years after it would 
comprehend a 1,000,000, and in 10 years 
more 1,000,000 times 1,000,000 cubic leagues 
ſo that in 150 years the whole terreſtrial 
globe might be entirely converted into one 
fingle kind of organized matter. In this pro- 
duction of organized bodies Nature would 
know no bounds if it were not for the reſiſt- 
ance of matters which are not ſuſceptivle of 
organization, and this proves that ſhe does not 
Incline to form inanimate but organized beings, 
and that in this ſhe never ſtops but when irre- 
ſiſtible inconveniences are oppoſed thereto. 
What we have already ſaid on the ſeed of an | 
elm may be ſaid of any other; and it would be 55 
eaſy to demonſtrate, that if we were to hatch _ 
every egg produced by hens for the ſpace of 
30 years, there would be a ſufficient number of 
| fowls to cover the whole ſurface of the earth. 
„ Theſe 
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Theſe kind of calculations demonſtrate that 
organic formation is the moſt common work of 
Nature, and, apparently, that which coſts her 


the leaſt labour. But I will go farther, the 
general diviſion which we ought to make of 
matter ſeems to me to be into living and dead 


matter, inſtead of organized and brute; the 


brute is only that matter produced by the death 


of animals or vegetables; I could prove it by 


that enormous quantity of ſhells, and other 


caſt- off matters of living animals, which com- 
poſe the principal part of ſtones, marble, chalk, 


marle, earth, turf, and other ſubſtances, which 


we call brute matter, and which are only the 


ruins of dead animals or vegetables; but a 
reflection, which ſeems to me well founded, 
will, perhaps, make it better underſtood. 


Having mediated, on the activity of Na- 
ture to produce organized bodies, and ſeen that 


ber power, in this reſpect, is not limited; hay- 
ing proved that infinity of organic living par- 
| ticles, which conſtitute life, muſt exiſt ; hav= _ 


ing ſhewn that the living body coſts the leaſt 
trouble to Nature, I now ſearch after the prin- 


cipal cauſes of death and deſtruction, and FE 
find that bodies in general, which have the 


power 
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power of converting matter into their proper 
ſubſtance, and to aflimilate the parts of other 
bodies, are the greateſt deſtroyers. Fire, for 
example, turns into its own ſubſtance almoſt 
every ſpecies of matter, and is the greateſt 
means of deſtruction known to us. Animals 
ſeem to participate of the qualities of flame; 
their internal heat is a kind of fire; therefore, 
after fire, animals are the greateſt deſtroyers, 
and they aſſimilate and convert into their own. 
ſubſtance every matter which may ſerve them 
for food : but although theſe two cauſes of de- 
ſtruction are very conſiderable, and their effects 
_ perpetually incline to the annihilation of orga- 
nized beings, the cauſe of reproduction is inſi- 
nitely more powerful and active; ſhe ſeems 
to borrow, even from deſtruction itſelf, means 
to multiply, ſince aſſimilation, which is one 
cauſe of death, is at the ſame time a neceſſary 
means of producing life. 

To deſtroy an organized being is, as we 
have obſerved, only to ſeparate the organic 
particles of which it is compoſed ; theſe par- 
ticles remain ſeparated till they are re- united 
by ſome active power. But what is this active 
power ?—It is the power which animals and 
vegetables have to aſſimilate the matter that 
Vor ie. Qq ſerves 
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ſerves them for food; and is not this the ſame, 
or at leaſt has it not great connection with that 
which is the cauſe of reproduction? 
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1 | ARTICLE III. 


1 OF NUTRITION AND GROWTH. 
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Why | JF HE body of an animal is a kind of inter- 
11 1 nal mould, in which the nutritive mat- 
1 ter aſſimilates itſelf with the whole in ſueh a 

| manner that, without changing the order and 
il proportion of the parts, each receives an aug- 
| mentation, and it is this augmentation of bulk 
| which ſome have called expanſion, becauſe they 
1 imagined every difficulty would be removed by 
Wh the ſuppoſition that the animal was completely 
11 formed in the embryo, and that it would be 
Ill ens 7 — aalh 
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eaſy to conceive that its parts would expand, 
or unfold in proportion as it would increaſe by 
the addition of acceſſory matter. 
But if we would have a clear idea of this 
augmentation and expanſion, how can it be 
done otherwiſe than by conſidering the animal 
body, and each of its parts, as ſo many internal 
moulds which receive the acceſſory matter in 
the order that reſults from the poſition of all 
their parts? This expanſion cannot be made by 
the addition to the ſurfaces alone, but, on the 
contrary, by an intimate ſuſception which pe- 
netrates the maſs, and thus increaſes the ſize of 
the parts, without changing the form, from 
whence it is neceſſary that the matter which 
ſerves for this expanſion ſhould penetrate the 
internal part in all its dimenſions : it is alſo as 
neceſſary that this penetration be made in a 
certain order and proportion, ſo that no one 
point can receive more than another, without 
which ſome parts would expand: quicker than 
others, and the form be entirely changed. 
Now what can preſcribe this rule to acceſſory 
matter, and conſtrain it to arrive perpetually 
and proportionally to every point of the in- 
ternal parts, except we conceive an internal 


mould? . 2] 
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It therefore appears certain that the body of | 


an animal or vegetable is an internal mould of 
a conſtant form, but where their maſſes may 


augment proportionably, by the extenſion of 
this mould in all its external and internal di- 
menſions. That this extenſion alſo is made 
by the intuſ-ſuſception of any acceſſory or 
foreign matter which penetrates the internal 


part, and becomes ſimilar to the form and 


identical ſubſtance with the matter of the 


moulds themſelves. 


But of what nature is this matter which the 


animal or vegetable aſſimilates with its own 


ſubſtance ? what can be the nature of that 


power which gives it the activity and neceſſary 


motion to penetrate the internal mould? and 


if ſuch a power does exiſt, muſt. it not be 


ſimilar to that by which the internal mouid 


Itſelf would be produced ? 


Theſe three queſtions include all that can be 


deſired on this ſubject, and ſeem to depend on 


each other ſo much, that I am perſuaded the 
reproduction of an animal or vegetable can- 
not be explained in a ſatisfactory manner, if a 


clear idea of the mode of the operation of 
nutrition is not obtained; we mult, therefore, 


examine theſe three queſtion ſeparately, in 
order 
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order to compare the 8 reſulting 
therefrom. 
Ihe fiſt which relates to the nutritive na- 
ture of this matter is in part reſolved by the 
reaſons we have already given, and will be 
fully demonſtrated in the ſucceeding chapter, 
We will thew that there exiſts an infinity of 
living organic particles in Nature; that their 
production is of little expence to Nature, 
ſince their exiſtence is conſtant and invariable, 
and that the cauſes of death only ſeparates 
without deſtroying them. Therefore the mat- 
ter which the animal or vegetable aſſimilates 
is an organic matter of the ſame nature as the 
animal or vegetable itſelf, and which conſe- 
quently can augment the ſize without chang- 
ing the form or quality of the matter of the 
mould, fince it is in fact of the ſame form 
and quality as that which it is conſtituted 
with. Thus, in the quantity of aliments which 
the animal takes to ſupport life, and to keep 
its organs in play, and in the ſap, which the 
vegetable takes up by its roots and leaves, 
there is a great part thrown off by tranſpira- 
tion, ſecretion, and other excretory modes, and 
only a ſmall portion retained for the nouriſh- 
ment of the parts and their expanſion. It 1s 
very 
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very probable, that in the body. of an animal 
or vegetable there is formed a ſeparation of the 
brute particles of the aliments and the organic; 
that the firſt are carried off by the cauſes juſt 
mentioned; that only organic particles remain, 
and that the diſtribution of them is made by 
means of ſome active power which conducts 
them to every part in an exact proportion, in- 

ſomuch that neither receive more or leſs than 
is needful for its equal nutrition, en or 
expanſion. 

The ſecond n What can be the aftive ; 
power which cauſes this organic matter to pe- 
netrate and incorporate itſelf with this internal 
mould? By the preceding chapter it appears, 
that there exiſts in Nature powers relative to 
the internal part of matter, and which have no 
relation with its external qualities. Theſe 


powers, as already obſerved, will never come 


under our cognizance, becauſe their action is 
made on the internal part ot the body. whereas 
our ſenſes cannot reach beyond what is exter- 
nal; it is therefore evident, that we ſhall never 
have a clear idea of the penetrating powers, nor 
, of the manner by which they act ; but it is not 
leſs certain that they exiſt, than that by their 

means moſt effects of Nature are produced ; 


Wwe. 
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we muſt attribute to them the effects of nutri- 


tion and expanſion, which cannot be effected 


by any other means than the penetration of the 
moſt intimate receſſes of the original mould: in 
the ſame mode as gravity penetrates all parts of 
matter, ſo the power which impels or attracts 


the organic particles of food, penetrates into 


the internal parts of organized bodies, and as 


thoſe bodies have a certain form, which we 


call the internal mould, the organic particles, 


impelled by the action of the penetrating force, 


cannot enter therein but in a certain order re- 


lative to this form, which conſequently it can- 
not change, but only augment its dimenſions, 


and thus produce the growth of organized bo- 
dies; and if in the organized body, expanded 
by this means, there are ſome particles whoſe 

external and internal forms are like that of the 
whole body, from thoſe reproduction will pro- 
ceed. ; VV 

The third queſtion. Is it not by a ſimilar 
power the internal mould itſelf is reproduced ? 
It appears, that it is not only a ſimilar but the 
ſame power which cauſes expanſion and repro- 


duction, for in an organized body which ex- 


pands, if there is ſome particle like the whole, 
it is ſufficient for that particle to become one 
Ss day 
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day an organized body itſelf, perfectly ſimilar 
to that of which it made a part. This particle 


will not at firſt preſent a figure ſtriking enough 
for us to compare with the whole body; but 


when ſeparated from that body, and receiving 


proper nouriſhment, it will begin to expand, 
and in a ſhort time preſent a ſimilar being, both 


externally and internally, as the body from 


which it had been ſeparated: thus a willow or 
polypus, which contain more organie particles 
ſimilar to the whole than moſt other ſubſtances, 
if cut into ever ſuch a number of pieces, from 
each piece will ſpring a body ſimilar to that 
from whence it was divided.  _ 

Now in a body, every particle of which is 


like itſelf, the organization is the moſt ſimple, 
as we have obſerved in the firſt chapter; for it 
is only the repetition of the ſame form, and a 


_ compoſition of ſimilar figures, all organized 


alike. It is for this reaſon that the moſt ſimple 
bodies, or the moſt imperfect kinds, are repro- 
_ duced with the greateſt eaſe, and in the greateſt | 
plenty ; whereas, it an organized body con- 
tains only ſome few particles like itſelf, then, as 


ſuch alone can arrive to the ſecond expanſion, 


conſequently the reproduction will be more 


difficult, and not ſo abundant in number; the 
organization 
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organization of theſe bodies will alſo be more 
compounded, becauſe the more the organized 
parts differ from the whole, the more the orga- 
nization of this body will be perfect, and the 
more difficult the reproduction will be. 

| Nouriſhment, expanſion, and propagation, 
then are the effects of one and the ſame cauſe. 

The organized body is nouriſhed by the par- 
ticles of aliments analagous to it ; it expands 
by the intimate ſuſception of organical parts 
which agree with it, and it propagates becauſe 

it contains ſome original particles which re- 
ſemble itſelf. It only remains to examine 
whether theſe ſimilar organic particles come 
into the organized body by nutriment, or whe- 

ther they were there before, and have an inde- 
_ pendent exiſtence : if we ſuppoſe the latter, we 
ſhall fall in with the doctrine of the infinity of 
parts, or ſimilar germs contained one in the 
other; the inſufficiency and abſurdity of which 
hypotheſis we have already ſhewn ; we muſt 
therefore conclude that ſimilar parts are ex- 
tracted from the food; and after what has been 
ſaid, we hope to explain the manner in which 
the organic molecules are formed, and how the 

minute particles unite. | 
VOL. II. BS ©; There 
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There is, as we have ſaid, a ſeparation of 
the parts in the nutriment ; the organic, from 
thoſe analogous to the animal or vegetable, by 
| tranſpiration and other excretory modes; the 
organical remain and ſerve for the expanſion 
and nutriment of the body. But theſe organic 
parts muſt be of various kinds, and as each 
part of the body receives only thoſe ſimilar to 
itſelf, and that in a due proportion, it is very na- 
tural to imagine that the ſuperfluity of this or- 
ganic matter will be ſent back from every part 
of the body into one or more places, where all 
theſe organical molecules uniting, form ſmall 
organized bodies like the firſt, and to which no- 

thing is wanting but the mode of expanſion for 
them to become individuals of the ſame ſpecies ; 
for every part of the body ſending back orga- 

_ nized parts, like thoſe of which they themſelves 
are compoſed, it is neceſſary that, from the 
union of all theſe parts, there ſhould reſult or- 
ganized bodies like the firſt. This being ad- 
mitted, may we not conclude this is the reaſon 
why, during the time of expanſion and growth, 
organized bodies cannot produce, becauſe the 
parts which expand abſorb the whole of the 

organic molec. les which belong to them, and 
| | not 
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not having any ſuperfluous derm, conſequently 


are incapable of reproduction. 
This explanation of nutrition and repro- 


duction will not probably be received by thoſe 
who admit but of a certain number of me- 
chanical principles, and reject all which do 
not depend on them; and as what has been 
ſaid of nutrition and expanſion comes under 
the latter deſcription, they will poſſibly treat 
it as unworthy dependance. But I am quite 


of a different opinion from thoſe philoſophers ; 


for it appears to me that, by admitting only 


a certain number of mechanical principles, 


they do not ſee how greatly they contract the 

| bounds of philoſophy, and that for one pheno- 
menon that can be explained by a ſyſtem ſo 
_ confined, a thouſand would be found exceeding 


its limits. 


The idea of e every phenomenon 


in nature by mechanical principles, was cer- 
tainly a great and beautiful exertion, and which 
Deſcartes firſt attempted. But this idea is only 


a project, and if properly founded have we 


the means of performing it? theſe mechanical 
principles are the extent of matter, its impe- 


: netrability, its motion, its external figure, its 
N diviſibility 
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diviſibility, and the communication of move- 
ment by impulſion, by elaſticity, &c. The 
particular ideas of each of theſe qualities we 
have acquired by our ſenſes, and regard them as 
principles, becauſe they are general and belong 
to all matter. But are we certain theſe qua- 
lities are the only ones which matter poſſeſſes, 


or rather, muſt we not think theſe qualities, 


which we take for principles, are only modes 
of perception ; and that if our ſenſes were 
differently formed, we ſhould diſcover in mat- 
ter qualities different from thoſe which we 
have enumerated ? To admit only thoſe quali- 
ties to matter which are known to us, ſeems to 
be a vain and unfounded pretenſion. Matter 
may have many general qualities which we 
ſhall ever be ignorant of; ſhe may alſo have 


others that human aſſiduity may diſcover, in 


the ſame manner as has recently been done 
with reſpect to gravity, which alike exiſts in 
all matter. The cauſe of impulſion, and ſuch 


other mechanical principles, will always be 


as impoſſible to find out as that of attraction, 
or ſuch other general quality. From hence is 
It not very reaſonable to ſay, that mechanical 


principles are nothing but general effects, 
Ee. which 
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which experience has pointed out to us in mat- 
ter, and that every time a new general effect is 
diſcovered, either by reflection, compariſon, _ Ee 11 
meaſure, or experience, a new mechanical 
principle will be gained, Which may be uſed 
with as much certainty and advantage as ny : 
we are now acquainted with? | 
The defect of Ariſtotle's philoſophy was 
making uſe of particular effects as common 
cauſes ; and that of Deſcartes in making uſe 
of only a few general effects as cauſes, and 
excluding all the reſt. The philoſophy which 
appears to me would be the leaſt deficient, is 
that where general effects are only made uſe f mn 
for cauſes, and ſeeking to augment the num N 
ber of them, by een to ener 
particular effects. 
In my explanation of expanſion and repro- 
duction, I admit the received mechanical prin- 
ciples, the penetrating force of weight, and by my 
analogy, I have ſtrove to point out that there Ui 
are other penetrating powers exiſting in or- . 1 
ganized bodies, which experience has con- 
firmed. I have proved by facts that matter 
inclines to organization, and that there exiſts 
an infinite number of organic particles. 1 
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have therefore only generalized ſome obſer 


vations, without having advanced any thing 
contrary to mechanical principles, when that 


term is uſed as it ought to be underſtood, as 41 
| denoting the general effects of Nature. 5 | 


ARTICLE 
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ARTICLE IV. 


OF THE GENERATION OF ANIMALS. 


s human and animal organization is the 
moſt perfect and compounded, their pro- 
pagation is alſo the moſt difficult and leaſtabun- 


dant ; I here except thoſe animals which, like 


the freſh-water polypus or worms, are repro- 


duced from their divided parts, as trees are by 
{lips or plants, by their divided roots or ſuck- 


ers; alſo thoſe which may be found to multi- 


ply without copulation; it appears to me that | 
the nature of thoſe have been ſufficiently ex- 


_ plained in the preceding chapter; and from 


Which, in every kind where an i individual pro- 
duces 
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duces its reſemblance, it is eaſy to deduce the 


explanation of the reproduction from expan- 


ſion and nutrition. 
But how ſhall we apply this mode of rea- 


ſoning to the generation of man and animals 
diſtinguiſhed by ſexes, and where the con- 
currence of two individuals is required? We 


underſtand, by what has juſt been advanced, 


how each individual can produce its like; but 
we do not conceive how a male and a female 
Produces a third. 


Before I anſwer this queſtion, Ic cannot avoid 
obſerving, that all thoſe who have written upon 


this ſubject, have confined their ſyſtems to the 
generation of man and animals, without pay- 


ing any attention to other kinds of generation 


which Nature preſents us with, and reproduc- 


tion in general; and as the generation of man 
and animals is the moſt complicated of all 


kinds, their reſearches have been attended with 


great diſadvantages, not only by attacking 


the moſt difficult point, but alſo by having no 
ſubject of compaiiſon, from which they could 
draw a ſolution of the queſtion. To this it is 
that I principally attribute the little ſucceſs 
of their labours, but by the road I have taken 


we may arrive at the explanation of the phe- 
nomena 
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nomena of every kind of generation in a ſatis- 
factory manner. 


The generation of man will ſerve us for an 
example. I take him in his infancy, and I 


| conceive that the expanſion and growth of the 


different parts of his body being made by the 


intimate penetration of organic molecules 


analogous to each of its parts, all theſe organic 


molecules are abſorbed in his earlieſt years, and 
ſerve only for the expanſion and augmentation 


of his various members; conſequently there 


is little or no ſuperfluity until the expanſion 


is entirely compleated, and this is the reaſon 


why children are incapable of propagation z 


but when the body has attained the greateſt 
part of its growth, it begins to have no longer 
need of ſo great a quantity of organic particles, 

and the ſuperfluity, therefore, is ſent back from 

| each part of the body into the deſtined reſer- 
voirs for its reception. Theſe reſervoirs are 

the teſticles and ſeminal veſſels, and it is at this 


period, when the expanſion of the body is 
nearly compleated, that the commencement 
of puberty is dated, and every circumſtance 
indicates the ſuperabundance of nutriment; 
the voice alters and takes a deeper tone; the 
n 3 beard 
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beard begins to appear, and other parts of the 


body are covered with hair; thoſe parts which 


are appointed for generation take a quick 
orowth ; the ſeminal liquor fills the prepared 


reſervoirs, and when the plenitude is too great, 
even without any provocation, and during the 


time of ſleep, it emits from the body. In 
the female this ſuperabundance is more ſtrongly 
marked, it diſcovers itſelf by periodical evacu- 


ations, which begin and end with the faculty 
of propagating, by the quick growth of the 
_ breaſts, and by an attraction in the ſexual parts 


as ſhall be explained. 


I think, therefore, that the organical mole- 


cules, ſent from every part of the body into 
the teſticles and feminal veſſels of the male, 
and into the ovarium of the female, forms 
there the ſeminal liquor, which is, as has been 
obſerved in both ſexes, a kind of extract of 
every part of the body. Theſe organical 
molecules, inſtead of uniting and forming an 
individual, like the one in which they are con- 


| tained, can only unite when the ſeminal liquors 


of the two ſexes are mixed; and when there is 
more organical molecules of the male than of 


the female in ſuch mixture the produce will be 
a male, 


1 
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a male, and, on the contrary, when there is 
more of the female, then a rene will be the 


reſult. 


I do not mean to fay that the organic mole= 


cules of either could unite to form ſmall orga- 


nized bodies of themſelves, but that it is ne- 
ceſſary a mixture of the ſeminal fluid of both 


ſexes ſhould take place, and that it is only thoſe 
ſormed in that mixture which can expand and 


become individuals. Theſe ſmall moving 
bodies, called ſpermatic animals, are ſeen, by a 


| microſcope, in the ſeminal liquor of every 


male, and are, probably, ſmall organized bodies, 
' proceeding from the individual which contains 
them, but which cannot expand or produce 
any thing of themſelves, We ſhall evince 
that there are the ſame in the ſeminal liquor of 


the female, and ſhall indicate the Place where 
this liquor is to be found, 
It is very poſſible that e molecules 


are, at firſt, only a kind of fœtus of a ſmall 
organized body, in which there are only eſſen- 
tial parts. We ſhall not enter into a detail of 

proofs, in this reſpect, but content ourſelves 


with remarking, that the pretended ſpermatic 
animals, which we have been ſpeaking of, 
might poſſibiy be but imperfectly organized, 
88 2 | or 
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or that theſe rates animals are only living 
organic particles, common to both animals and 
vegetables, or, at moſt, only the firſt union of 

thoſe particles. 
But let us return to our principal object. 
How can we conceive, it may be aſked, that 
the ſuperfluous particles can be ſent back from 
every part of the body, and afterwards unite, 
when the ſeminal liquor of the two ſexes are 
mixed? Beſides, is it certain that this mixture 
is made? Has it not been pretended that the 
female did not furniſh any fluid of this kind 3 
Is it certain that the liquor of e male enters | 
the matrix, &c. 
To the firſt queſtion I 4 if what 1 
have faid on the ſubject of the penetration of 
che internal mould by organic molecules, in 
nutrition or expanſion, be well underſtood, it 
will eaſily be conceived that theſe molecules, 
not being able any longer to penetrate thoſe 
parts they did before, they will be neceſſiated 
to take a different road, and conſequently arrive 
at ſome part, as the teſticles or ſeminal veſſels; 
for to explain the animal economy, and the 
different movements of the human body, ſolely 
by mechanical principles, is the ſame as if a 
man would give an account of a picture by 
Hutting 
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ſhutting his eyes and feeling on it; for it is 
evident that neither the circulation of the 
blood, nor the motion of the muſcles, nor the 
animal functions, can be explained by impul- 


ſion, nor other common laws of mechanics: 


it is as evident that nutrition, expanſion, and 


reproduction are made by other laws, why there- 
fore not admit of acting and penetrating powers 


on the maſſes of bodies, ſince we have exam- 


ples of it in gravity, in magnetical attractions, | 


| andi in chemical affinities? 


And as we are now convinced by facts, and | 
the multitude of conſtant and uniform obſerva- 


tions, that there exiſts in Nature powers which 
do not act by the mode of impulſion, why 
ſhould we not make uſe of thoſe powers as me- 


_ chanical principles? why ſhould we exclude 


them from the explanations of effects, which, 
we are convinced, they produce ? why ſhould 
we be confined to employ only the power of im- 


pulſion? is not this like judging of a picture by 


the touch, and explaining the phenomena of 
the maſs by thoſe of the ſurface, and the pene- 
rating power by ſuperficial action? is not this 
making uſe of one ſenſe inſtead of another; 


and, on the whole, is it not confining the fa- 


Culty of reaſoalog on a ſmall number of me- 
chanical 
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canta principles, totally inadequate to follow 
the various productions of Nature. 


But thoſe penetrating powers being once ad- 
mitted, is it not natural to ſuppoſe that the moſt 


analogous particles will unite and bind them- 
ſelves intimately together; that each part of the 


body will appropriate the moſt agreeable to it- 


ſelf, and that from the ſuperfluity of all theſe 


particles there will be formed a ſeminal fluid, 


which will contain all the organic molecules 
neceſſary to form a ſmall organized body, per- 
fectly like that from which this fluid is extract- 
ed? A power like that which was neceſſary to 
make them penetrate into each part, and pro- 


duce expanſion, may be ſufficient to collect 


them in an organized form, like that of the bo- 


dy in which they originated. 
J conceive, that in the aliments we take 


there is a great quantity of organical mole- 


cules ; which needs no ſerious proof, ſince. we 
live on animals and vegetables, which are orga- 


\ nized ſubſtances. In the ſtomach and inteſ- 


tines a ſeparation is made of the proſs parts, 


which are thrown off by the excretories. The 
chyle, which is the pureſt part of the aliment, 
enters into the lacteal veſſels, aud from thence 
is tranſported into every part of the body. 
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By the motion of the circulation it purifies 


itſelf from all inorganical molecules, which are 


thrown off by ſecretion and tranſpiration z but 
the organic particles remain, becauſe they are 


analogous to the blood, and that from thence 
there is a power of affinity which retains them _ 
_ afterwards, for as the whole maſs of blood 


| paſſes many times through the body, I appre- 
hend, that in this continual circulation every 


particular part of the body attracts the particles 


moſt analogous to it, without interrupting the 
courſe of the others. In this manner every 

part is expanded and nouriſhed, not as it is 
commonly ſaid, by a ſimple addition of the 


| parts, and a ſuperficial increaſe, but by an in- 


timate penetration of ſubſtance, produced by a 


power which acts on every point of the maſs; 


and when the parts of the body are at a certain 


growth, and almoſt filled with theſe analogous 


particles, as their ſubſtance is become more 


ſolid, I conceive they then loſe the faculty of 


attracting or receiving thoſe particles, but as 
the circulation will continue to carry them to 


every part of the body, which not being any 


longer able to admit them as before, muſt ne- 
ceſſarily be depoſited in ſome particular part, 


as in the teſticles, or ſeminal vellels. This 
ED fluid 
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fluid extract of the male, when mixed with 


that of the female, the ſimilar particles, poſ- 


ſeſſing a penetrating force, unite, and form a 


ſmall organized body like one of the two 
ſexes, and no more than expanſion is wanting 


| to render it a ſimilar individual, and which it 


afterwards receives in the Womb of the fee 


* 


male. 
The ſecond queſtion, Whether the female 


has really a ſeminal liquor ſimilar to the male? 


demands ſome diſcuſſion. I ſhall firſt obſerve; 


as a certain matter, that if ſuch fluid exiſts, the 
manner in which the emiſſion of the female is 


made, is not ſo apparent as by the male, being 


in general retained within the bodyx. The 
ancients ſo little doubted of the female having 
a ſeminal liquor, that it was by the different 


mode of its emiſſion that they diſtinguiſhed the 


male from the female. But phyſicians, who 
have endeavoured to explain generation by the 


egg, or by {permatic- animalcules, inſinuate 


that females have no particular fluid, that we 
have been deceived by taking the mucus for 
the ſeminal, and that the ſuppoſition of the 


; ancients upon this ſubject was deſtitute of all 


fou ndation. | 


uod intra ſe ſemen jacit femina vocatur ; quod in * 
jacit, mas, Ariſtotle, art. 5 de Animalibus. | 
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foundation. Nevertheleſs this fluid does exiſt, 


and it has only been doubted by thoſe who 


choſe to give way to ſyſtems, and from the 
difficulty of diſcovering the parts Which ſerve 


for its reſervoirs. The fluid which iſſues 
from the glands at the neck of the womb, and 
at the orifice of the urethra, has no apparent 
reſervoir, and as it flows outwardly it cannot 


be thought to be the prolific liquor, fince it 


cannot concur in the formation of the foetus. 


which is performed within the matrix. The 
prolific fluid of the female muſt have a reſer- 


voir in another part. It flows even in great 
plenty, although ſuch a quantity is not neceſ- 
ſary, no more than in the male, for the pro- 
duction of the embrio. It is ſufficient for 
propagation if ever ſo little of the male fluid 
enters the matrix, ſo it meets with the ſmalleſt 
drop of that of the female; therefore the ob- 


ſervations of ſome anatomiſts, who have pre- 
tended that the ſeminal liquor of the male does 
not enter the womb, makes nothing againſt 


what we have advanced, eſpecially as other 


anatomiſts, who rely on obſervations, have pre- 
| tended the contrary. But the ſubject will be 
better diſcuſſed in the ſubſequent pages. 
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| Having thus given anſwers to poſſible ob- 
| jections, let us now look into the reaſons. 
which may ſerve as proofs to our explanation, 
The firſt is derived from the analogy there is 
between expanſion and reproduction; expan- 
ſion cannot be explained in a ſatisfactory 
manner, without employing thoſe. penetrating 
powers, and thoſe affinities or attractions we 
have already made uſe of to explain the for- 
mation of ſmall organized beings, reſembling 
the great ones which contain them. A ſecond 
analogy is, that nutrition and reproduction are 
both not only produced by the ſame efficient, 
but alſo by the ſame material cauſe, the or- 


ganic particles of the nutriment. And a proof 1 
that it is the ſuperfluity of thoſe particles which 2M 
ſerve for reproduction, is the body not being 2 
in a condition to propagate before they have — 

done growing; and we daily ſee in dogs, and 8 
other animals, who more exactly follow the 1 

laws of nature than we, that they nearly attain 12 
their full growth before they attempt to copu— bs 
late, and by which we may know whether a " 

dog will increaſe any more or not; for we may a: 

0 


be aſſured he will not after being in a condition 
to engender. n 
It 510: 
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It is another proof that the ſuperfluous nu- 
triment forms the ſeminal liquor, that eunuchs, 


and all mutilated animals, grow larger or : 


thicker than thoſe whohave not that deficiency. 
The ſuperabundance of nutriment not being 
able to evacuate, for the defect of proper or- 
gans, alters the habit of the body, the thighs, 
and haunches of eunuchs, grow very large: the 


reaſon is evident ; after their body has attained 
the common ſize, it the ſuperfluous organic 
molecules found an iſſue, as in other men, this 
growth would no longer increaſe; but as there 
are no longer organs for the emiſſion of the 


ſeminal fluid, which is no more than the ſu- 


perfluous matter which ſerved for growth re- 
mains, it endeavours to expand the parts be- 


yond their uſual dimenſions. Now it is known, 
that the growth of the bones is made by the 


extremities, which are ſoft and ſpongy, and 
when they have once acquired ſolidity, they 


are no longer capable of extenſion ; and for this 


reaſon, the ſuperfluous organic particles can 
only expand the ſpongy extremities of bones, 


which cauſes the thighs, knees, &c. of eunuchs 
to thicken ſo conſiderably. 


But what more ſtrongly proves the truth of 


our explanation, is the reſemblance of chil- 
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dren to their parents. A ſon, in general, more 


reſembles his father than his mother, and the 
daughter more her mother than her father; 
becauſe a man has a greater reſemblance to a 


man than to a « oman, and a woman reſembles 
more a woman than a man, in zeſpect to the 


whole habitude of the body; but for the fea- 
tures and particular habits, children ſometimes 


reſemble the father, ſometimes the mother, and 


ſometimes both. They will have, for example, 
| the father's eyes, and the mouth of the mother, 
or the complexion of the latter, and the ſize 
of the former ; which is impoſſible to be con- 


ceived, unleſs it is admitted that both parents 


have contributed to the formation of the child, 


and that conſequently there was a mixture of 


the two ſeminal fluids. 


I acknowledge that reſemblances raiſed many 


difficulties in my own mind; before I had ma- 


turely examined the queſtion of generation, I 
was prepoſſeſſed with ideas of a mixed ſyſtem, 


by which it appeared that 1 could explain 


in a probable manner every phenomena, ex- 
cepting reſemblances, and theſe I thought I 
had found very ſpecious reaſons to doubt, and 
which deceived me a long time, until having 
minutely obſery ed with all the exactneſs I was 


capable 
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capable of, a great number of families, and 
eſpecially the moſt numerous, I have not been 
able to reſiſt the multiplicity of proots ; it is 
_ only after being fully convinced in this re— 
ſpect, that I have began to think differently, 
and to credit what I now believe to be the 
fact. „ 
| Beſides, although I had found the mode to 
avoid thoſe arguments that would be riade on 
the ſubject of mulattos, mongrels, and mules, 
I could not be prevented from obſerving that 
every explanation, where a reaſon could be 
given for the phenomena, cannot be ſatisfac- 
tory; and J am now perfectly convinced that 
the objections which might be uſed with re- 
ſpect to them, as well as particular parental | 
_ reſemblances, inſtead of oppoling would con- 
firm my explanation. „„ 
I now proceed to draw ſome conſequences. 
In youth the ſeminal fluid is leſs abundant, 
although more {timulating ; its quantity en- 
_ creaſes to a certain age, becauſe in proportion 
as we approach that age, the parts of the body 
become more ſolid, admit leſs nutriment, ſend 
back a greater quantity to the common re- 
ſervoirs, and conſequently produce a greater 
abundance of ſeminal fluid. When the ex- 


ternal 
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ternal organs have not been uſed, perſons of a 


middling age, and even old men, more eaſily 


engender than young ones. This is evident 
in the vegetable ſyſtem, the older a tree is, the 


more fruit or ſced it produces. 


Young people who emit, or force irritation, 


draw a greater quantity of ſeminal fluid towards 
the organs of generation than would naturally 
arrive there, the conſequence is they ceaſe from 


growing, become thin, and fall at length into 


conſumptions, and that becauſe they loſe by 
premature, and too often reiterated evacuations, 


the neceſſary ſubſtance for the growth and nu- 
trition of every part of the body. 

Thoſe whoſe bodies are thin without ema- 
ciation, or fleſhy without being fat, are the 
moſt vigorous; as ſoon as the ſuperabundant 


nutriment has began to form fat it is always 


at the expence of the ſeminal fluid, and other 
faculties of generation. When alſo, not only 
the growth of every part of the body 1s en- 
tirely completed, but the bones are grown 


ſolid, the cartillages begin to oflify, the mem- 


branes have received all the ſolidity poſlible, 
the fibres are become hard and rough, and 


at length every part of the body can no 


longer ſcarcely admit of nutriment, the fat 
conſiderably 
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conſiderably increaſes, and the quantity of ſe- 
minal fluid diminiſhes, becauſe the ſuperfluous 
particles, {topped in every part of the body, and 
the fibres, having no longer any ſuppleneſs or 
elaſticity, cannot return it into the reſervoirs of 
generation. 85 

The ſeminal liquor ne not onlv becomes more 
abundant till a certain age, but it alſo becomes 
thicker, and contains a greater quantity of 
matter under the ſame bulk. A perſon, very 
obſervant in this point, aſſured me that the ſe- 
minal fluid is as heavy again as the blood, and 
conſequently ſpecifically heavier than any other 
fluid of the body. 
When a man is in good health the evacuation 

of this fluid produces an appetite, and he ſoon 
feels the neceſſity of repairing, by a new nutri- 
ment, the loſs of the old; from whence it may be 

concluded, that the moſt efficacious check to 
_ every kind of luxury is abſtinence and faſting. 
A number of other things remain to be ſaid 
on this ſubject, but which I have treated of in 
the Hiſtory of Man ; however, before I en- 
tirely cloſe I ſhall make ſome few obſerva- 
tions. The greateſt part of animals do not 
ſeck for copulation until they are nearly arrived 
at their full growth ; thoſe which have only a 
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particular ſeaſon in the year have only ſeminal 


liquor at that time. A very capable obſerver 
of Nature“ not only ſaw this liquor forming 
in the roc of a Calmar, but even obſerved the 


ſpermatic animals and the roe itſelf, which 
have no exiſtence till the month of October, 


the time when the Calmar ſpawns on the coaſt 


of Portugal, where Mr. Needham made theſe 


obſervations. As ſoon as the ſcaſon is over 
neither ſeminal liquor nor ſpermatic animals 


are longer ſeen in the milt, which then dries up 


and becomes imperceptible till the ſeaſon re- 


turns in the ſucceeding year, when the ſuper- 


fluous nutriment renews the milt, and fills it as 
before. In the hiſtory of the ſtag we have an 
opportunity of remarking on the different ef- 


N fects of rutting; the moſt general is, the in- 


creaſed ſize of the animal; and in thoſe kinds 
of animals whoſe rutting or ſpawning is only 
made at great intervals, the extenuation of the 


body is proportionably great. 


As women are ſmaller and weaker. than 


men, of a more delicate temperament, and eat 


much leſs, it is natural to imagine that their 
ſuperfluous organic particles are not ſo plenti- 
| | e „ ful; 


* Mr. Needham's New Microſcopical Diſcoveries London, 
155 
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ful; from hence their ſeminal liquor will be 
weaker, and leſs in quantity, than that of men. 
Since, likewiſe, the ſeminal liquor of females 
contains fewer organic particles than that of 
males, mult there not reſult a greater number 
of males than females from the mixture of 
theſe two liquors? This 1s really the caſe, for 
which it has hitherto been thought impoſlible 
to find a reaſon. About a ſixteenth more male 
children are born than females ; and we find 
that the ſame cauſe produces the ſame effect in 
all kinds of animals on which we have been 
able to make this obſervation. OY 


CHAPTER V. 


EXPOSITION OF THE SYSTEMS IN GENERATION, 


Pibno., not only explains the generation 
of man, animals, plants, and elements, but 
even that of heaven and the gods, by reflected 
repreſentations and images extracted from the 
For- „ ns Dixine 


* See the Timzus, 
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Divine Creator, which, by an harmonic mo- 


tion, are ranged according to the properties of 


numbers in the moſt perfect order. The 
univerſe, according to him, is a copy of the 


Deity: time, ſpace, motion, and matter, are 
images of his attributes; and ſecondary and 
particular cauſes are reſults of numerical and 
harmonical qualities of thoſe repreſentations. 
The world is the moſt perfect being, and to 
have a complete perfection it was neceſſary that 
it contained every other animal, every poſſible 
repreſentation, and every imaginable form, of 
the creative faculty. The eſſence of all ge- 
neration conſiſts in the unity and harmony of ; 
the number Three, or of the triangle, VIZ. that 
which generates, that in which generation is 
performed, and that which is engendered. 
The ſucceſſion of individuals in the ſpecies 


is only a fugitive image of the immutable 
eternity of this triangular harmony, the uni— 


verſal prototype of every exiſtence and every 


generation; for this reaſon two individuals are 
required to produce a third, and it 1s this which 
conſtitutes the eſſential order of father, mother, 
and child. 


This philoſopher is a painter only of ideas; 


50 diſengaged from matter he elevates into the 


regions 
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regions of abſtraction, and, loſing ſight of len 
ſible objects, perceives and contemplates the 
intellectual alone. One cauſe, one end, and 


one ſole mode, ori the whole of his percep- _ 


tions. God is the cauſe, perfection the end, 
and harmonic repreſentations the modes. What 
can be a more ſublime idea! This plan of 
_ philoſophy is replete with ſimplicity, and the 


views truly noble! but how void and deſtitute 


for ſpeculation ? We are not purely ſpiritual 
beings, nor have we the power to give a real 
exiſtence to our ideas. Confined to matter, 
or rather dependent on what cauſes our ſenſa- 
tions, the real ſubſtance can never be produced 
by the abſtracted. I anſwer Plato in his own 
language, The Creator realizes every thing 

he conceives ; his perceptions engender exiſt- 
ence : the created being, on the contrary, con- 
ceives nothing by retrenching them but from 


_ + reality, and the production of his ideas do not 


amount to any thing.“ 
Let us then content ourſelves with a more 
humble and more material philoſophy, and by 
keeping within the ſphere Nature has allotted 
us; let us examine the raſh ſteps and the rapid 
flight of thoſe who attempt to ſoar beyond it. 
All this 17 chagorean philoſophy, which is 
ne J-B-S e 
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purely intellectual, turns entirely on two prin- 


ciples, one of which is falſe and the other pre- 
carious : thoſe are, the real power of abſtrac- 


tion and the actual exiſtence of final cauſes. 
To take numbers for real beings ; to ſay that 
unity is a general individual, which not only 


repreſents every individual, but even commu- 


nicates exiſtence to them; to pretend that 


unity has the actual power to engender another 
unity nearly ſimilar to itſelf, and conſtituting 


two individuals, two ſides of a triangle, which 
can have no bond or perfection without a third 


ſide, or by a third individual, which they ne- 


ceſſarily engender. To regard numbers, geo- 


metrical lines, and metaphvſical abſtractions, 
as efficient and real phyſical cauſes, on which 


the formation of the elements, the generation 
of animals and plants, and all the phenomena 
of Nature depend, ſeems to me to be the moſt 


abſurd abuſe of reaſon, and the greateſt obſtacle 
that can be put againſt the advancement of 


our knowledge. Beſides, what can be more 
falſe than ſuch ſuppoſitions? Admitting, with 
Plato and Malebranche, that matter does not 
exiſt, that external objects are only ideal images 
of the creative faculty, and that we perceive 
every thing in the Deity, muſt it be concluded 

To N from 
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from thence that our ideas ſhould be of the ſame 
order as thoſe of the Creator, or that they can 
produce exiſtences? Are hot we dependent on 
our ſenſations? Whether the objects that cauſe 
them are real or not; whether this cauſe of 
our ſenſations exiſts outwardly or inwardly ; 
whether it be the Creator or matter we per- 
ceive, what does it ſignify to us? Are we leſs 
certain of being always affected in the fame 
manner by the ſame cauſes ? lave not our 
ſenſations an invariable order of exiſtence, and 
a neceſſary relation between them and the ob- 
Jets? This, therefore, is what mult conſti- 
_ tute the principles of our philoiophy ; and what 
has no relation with |t is vain, uſcleſs, and talſe 
in the application. Cana triangular harmony 
form the ſubſtance of the elements? Is fire, 
as Plato affirms, an acute triangle, and light 
and heat properties of this triangle? Air and 
water, are they rectangular and equilateral 
triangles? Is the form of the terreſtrial ele- 
ment a ſquare, becauſe, being the leaſt perfect 
of all the four elements, it recedes as much as 
poſſible from a triangle without loting its 
eſſence? Do the male and female embrace 
only to complete the triangle of generation? 5 
Theſe platonic ideas have two very different 


aſpects, 
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aſpects. In ſpeculation they ſeem to flow from 


noble and ſublime principles, but in application 
nothing but falfe and puerile conſequences e can 
be drawn from them. 

Is it difficult to diſcover that our ideas pro- 


ceed only from our ſenſes? that the things we 
look on as rea] and exiſting are thoſe of which 


our ſenſes have always rendered us the ſame teſti- 
mony ! that thoſe which we conceire to have 
certain exiſtence are thoſe which ever preſent 


themſelves in the ſame order? that conſequent- 


ly our ideas, very far from being the cauſes of 


things, are only effects, and ſo far from reſem- 
bling particular things, become leſs ſimilar to 
the objects as they are more general; that at 
length our mental abſtractions are only nega- 
tive beings, which do not exiſt even intellec- 
tually but by the retrenchment which we make 


of ſenſible qualities to real beings. 
From hence is it not plain that abſtractions. 
can never become principles, neither of exiſt- 


_ ence nor real knowledge? on the contrary, 


our knowledge can only proceed from the re- 


| ſults of properly comparing our ſenſations. 


Theſe reſults are what is termed expertence, : 
the ſole ſource of all real ſcience. The adop- 


tion of every other principle is is an abuſe, and 


every 
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every edifice built on abſtracted 1154 is a tem ple 
founded on error. | £3 
Error bears a much more extended ſignifica- 
tion in philoſophy than in morality : in morals 
a thing may be falſe, only becauſe it is miſre- 
preſented. Metaphyſical falſchood conſiſts not 
only in miſrepreſentation alone, but in cre- 
diting that which has no exiſtence, and even 
in not being of any mode whatever. It is 
in this kind of error, of the firft order, that 
the Platoniſts, the Sceptics, and the Egotiſts 
have fallen into, their falſe ſuppoſitions have 
obſcured the natural light of truth, clouded 
reaſon, and retarded the advancement of phi- 
loſophy. | 
The ſecond orlaclale made uſe of by Plato, 
and by moſt of the ſpeculative philoſophers, is a 
final cauſe. Nevertheleſs, to reduce this prin- 
ciple to its juſt value, a ſingle moment of re- 
flection is only requiſite. To ſay there is light 
becauſe we have eyes, and ſounds becauſe we 
have ears, or to ſay that we have ears and eyes 
| becauſe there is light and ſound, is it not exact- 
ly the ſame thing? ſhall we ever diſcover any 
thing by this mode of explanation? is it not 
evident that final cauſes are only arbitrary rela- 
tions and moral abſtractions, which ſhould im- 


poſe 
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poſe on us ſtill leſs than metaphyſical abſtrae- 
tions, becauſe their origin is leſs noble and a 
more falſe ſuppoſition; and although Leibnitz 


has endeavoured to raiſe this principle to the 


higheſt degree by the name of ſufficient reaſon, 


and Plato has repreſented it by the moſt flatter- 
ing portrait, under the title of perfection, yet it 


cannot prevent our ſeeing it as trifling and pre- 
carious. Are we better acquainted with the 


effects of Nature, from being told that nothing 
is made without a reaſon, or that all is made in 
view of perfection? What is this ſuilicient rea- 


ſon? what is this perfection? are they not 
moral beings created by intellects purely hu- 


man? are they not arbitrary relations which we 
have generalized? on what are they founded? on 
moral affinities which, far from producing any 


_ phyſical or real exiſtence, only alter the reality 
and confound the objects of our ſenſations, per- 


ceptions and knowledge, with thoſe of our ſen- 


timents, our paſſions and our wills. 


I could adduce many arguments on this ſub- 
ject, but I do not pretend to make a treatiſe on 
philoſophy, and ſhall return to phyſics, from 


which the ideas of Plato on univerſal generation 


made me digreſs. Ariſtotle, who was as great 
a philoſopher as Plato and a much better phy- 
Es ENG ſician, 
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ſician, inſtead of loſing himſelf, in the region 
of hypotheſes, relied, on the contrary, on collect- 
ed facts, and ſpeaks in a more intelligible lan- 
„„ ED 
Matter, which is only a capacity of receiving 
forms, takes, in generation, a form like that 
of the individual which furniſhes it: and with 
reſpect to the generation of animals that have 
ſexes he thinks that the male alone furniſhes 
the prolific principle, and that the female af- 
fords nothing that can be looked upon as tuch®, 
For though he ſays elſewhere, ipeaking of ani- 
mals in general, that the female emits a ſeminal 
fluid within herſelf, yet he does not regard that 
as a prolific principle: nevertheleſs, according 
to him, the menſtrual blocd ſerves for the ſor- 
mation, growth, and nutriment of the tcetus, 
but the efficient principle exiſts only in the ſe- 
minal fluid of the male, which does not act 
like matter, but as the caule. Averrhois, 
Avicenna, and other philoſophers, who followed 
the ſentiments of Ariſtotle, have ſought for rea- 
ſons to prove that females had no prolific fluid; 
they urge, that as females have a menſtrual 
fluid that was neceſſary and ſufficient for gene- 
VOL II. -: 0K ration, 
| * See Ariſtotle, de gen. lib. 1. cap. a0, and lib, x1, 
cap. 4. | 
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ration, it does not appear natural to ſuppoſe 


they poſſeſs any other; particulary becauſe it 
begins to appear, like the ſeminal fluid in the 
males, at the age of puberty ; beſides, continue 


they, if females have really a ſeminal and proli- 


| fic fluid, why do they not produce without the 
approach of the male, ſince they contain the 


prolific principle as well as the matter neceſſary. 
for the nutriment and growth of the embryo ? 


this laſt reaſon ſeems to be the only one which 


merits any attention. The menſtrual blood 


ſeems to be neceſlary for the ſupport, nutri- 


ment and growth of the fœtus, but it can have 


no part in the firſt formation, which is made by 


the mixture of two Aluids alike prolific. Fe- 
males therefore may have, as well as the males, 
2 prolific fluid for the formation of the embryo, 
beſides the menſtrual blood for the nutriment 
and expanſion, and certainly a female being 
poſſeſſed of a prolific fluid, extracted from all 
parts of her body, as well as the neceſſary 
means of nouriſhment and expanſion, it is no 


impoſſible imagination that ſhe ſhould produce 


females without any communication with the 
male, It muſt be allowed, that this metaphy- 
ſical reaſoning which the Ariſtotelians adopt to 


prove that females have no prolific fluid, may 


become 
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become the moſt conſiderable objection that 
can be made againſt all ſyſtems of generation, 
and particularly againſt our explanation. 

Let us ſuppoſe, it may be ſaid, as you have 
attempted to prove, that the ſuperfluous orga- 
nic molecules are ſent back into the teſticles 
and ſeminal veſſels of the male, why, by the 
power of your ſuppoſed attracting forces, do 
they not form ſmall organized beings, per- 
fectly reſembling the male? and for the ſame 
reaſon ſimilar beings in the female? If you 
anſwer, that there is an appearance that the liquor 
of the male contains only males, and that of 
the female only females, but that all theſe periſh 
for want of the neceſſary means for expanſion, 
and that there are only thoſe formed by the 
mixture of both which can expand and come 
into the world; may we not be aſked why 
this mode of generation, which is the moſt 
complicated, difficult, and leaſt abundant, is 
that which Nature prefers in ſo ſtriking a 
manner, that almoſt all animals multiply by 
this mode of communication of the male with 


© the female? 


I ſhall content myſelf at preſent with anſwer- 

ing, that the fact is ſuch as we have repreſent- 

ed it ; the objection becomes a fact queſtion; 
TR X X 2 10 


une 


to which, as we have obſer ved, there is no 


other ſolution to be given than that of the fact 


itſelf, It may be inſiſted, it is the moſt 


complicated mode of production; yet this mode 
Which appears the moſt complicated to us, is 
certainly the moſt ſimple for nature, becauſe, as 
we have remarked, what happens the moſt of- 


ten, however difficult it may appear to our ideas, 
muſt in reality be the moſt ſimple; which does 


not prevent us from conceiving it to be 
complex, as we judge of it according to that 
knowledge which our ſenſes and reflections e can 


sive us thereon. 
The aſſertion of the Aae ene that 
females have no prolific fluid, muſt fall to the 


ground, if we pay attention to the reſem- 


blance of children to their mothers, of mules 


to the female that produces them, of mongrels 


and mulattos, all of which reſemble more the 


mother than the father. If, beſides theſe, we 


conſider the organs of females are, like thoſe 
of the males, formed ſo as to prepare and 
receive the ſeminal fluid, we ſhall be readily 
perſuaded that ſuch a fluid muſt exiſt, whether 


it reſides in · the ſpermatic veſſels, the teſticles, 


or in the matrix: or whether it iſſues when 


provoked, wy the paſſages of de Graaf, ſi- 


tuated 
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tuated at the neck, and near the external ori- 
fice of the urethra. 

But it is right here to examine the Jens of = 
Ariſtotle more generally on the ſubje& of 
generation, becauſe this great philoſopher has 
written the moſt on the ſubject, and treated 
it the moſt generally. He diſtinguiſhes ani- 
mals into three claſſes ; firſt, thoſe which 
| have blood, and, excepting ſome few, multiply 
by copulation ; the ſecond, thoſe which have 
no blood, but being at the ſame time both male 
and female, produce of themſelves, and without 
copulation z and thirdly, thoſe bred by putrefac- 
tion, which do not owe their origin to parents 
of any kind, I ſhall firſt remark, that this di- 
_ viſion muſt not be admitted of; for though, in 
fact, all kinds of animals which have blood, 
are compoſed of males and females, it is not 
equally true that animals, who have no blood, 
are, for the moſt part, male and female in one; 
for we are only acquainted with the ſnail and 
worm on earth, which are in this ſtate z nor 
can we aſcertain whether all ſhell-fiſn, and 
other animals which have no blood, be herma- 
phrodites. With reſpect to thoſe animals 
which, he ſays, proceed from putrefaction, as 
he has not enumerated them, many excep- 
tions 


342 BUFFON's 


tions occur; for moſt of the kinds which the 


ancients thought engendered by putrefaction, 
have been diſcovered by the moderns to be the 
produce of eggs. 


After this, he makes a ſecond diviſion of 
animals; thoſe which have the faculty of 
moving themſelves progreſſively, as walking, 


flying, ſwimming, and thoſe which have no 
ſuch faculty. All animals which can move, 
and have blood, have ſexes: but thoſe which, 
like oyſters, are adherent, or who ſcarcely 

move at all, have no ſex, and are in this re- 
ſpect like plants, diſtinguiſhed only, as he ſays, 
into males and females by difference of ſize. 
It is not vet aſcertained whether ſhell-fiſh have 


ſexes or not; there are in the oyſter-kind fruit- 


ful individuals, and others which are not fo; 

thoſe which are fruitful are diſtinguiſhed by 
a delicate border which furrounds the 
body of the oyſter, and they are called 


males“. 


But to proceed, the male, according to 


Ariſtoile, includes the principle of generative 
motion, and the female contains the material 


parts of generation. The organs which ferve 


V ee the obſervation of M. Deſlands, in his Tracte de la 
Raine, Paris, 1747, and Page 213, vol. Iv. of the Supple- 


ment to this work. 
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for this purpoſe are different in the different 
kind of animals; the principal are the teſticles 
in the males, and the matrix in the females. 
Quadrupeds, birds, and cetaceous animals, 
have teſticles; fiſh and ſerpents are deprived 
of them; but they have both proper conduits 
to receive and prepare the ſeed, Theſe eſſen- 
tial parts are always double, both in the male 
and female, and ſerve in males to ſtop the 
motion of the blood, which forms the ſeed. 
This he proves by the example of birds, 
| whoſe teſticles ſwell in the ſeaſon of their 
amours, and diminiſh fo greatly when this 
ſeaſon is over, that they are ſcarcely perceptible. _ 
All quadrupeds, as horſes, oxen, &c. which 
are clothed with hair, and cetaceous fiſh, as 
dolphins and whales, are viviparous 3 but car- 
tilaginous animals, and vipers, are not truly 
_ viviparous, becauſe they produce an egg within 
| themſelves before the live animal appears 
Oviparous animals are of two kinds, thoſe 
which produce perfect eggs, as birds, lizards, _ 
_ turtles, &c. and thoſe which produce imperfect 
eggs, as fiſh, whoſe eggs augment and come 
to perfection after they have been laid in the 
water by the female; and in all kinds of ovi- 
parous animals, excepting birds, the females 


are 
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are generally larger than the males, as fiſh, | 
lizards, &c. 
After having mentioned theſe general va- 
rieties in animals, Ariſtotle begins with exa- 
mining the opinion of the ancient philoſo- 
phers, that the ſeed, as well of the male as of 
the female, proceeded from all parts of the 
body; he declares againſt this opinion, be- 
cauſe, he ſays, although children often re- 
ſemble their fathers and mothers, they alſo 
ſometimes reſemble their grandfathers; and, 
beſides, they reſemble their parents by the 
voice, hair, nails, carriage, and manner of 
walking. Now the ſeed, he continues, cannot 
proceed from the hair, voice, nails, or any ex- 
ternal quality, like that of walking; therefore 
children do not reſemble their parents becauſe 
the ſeed comes from every part of the body, 
but for ſome other reaſon. It appears to me 
unneceſſary here to point out the weakneſs of 
theſe arguments ; I ſhall only obſerve, that it 
appears to me this great man expreſsly ſought. 
after methods to ſeparate himſelf from the 
ſentiments of thoſe philoſophers who preceded 
him; and I am perſuaded, that whoever reads 
bis treatiſe on generation, with attention, will 
diſcover a ron deſign of giving a new 
ſyſtem, 


_ 
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ſyſtem, different from that of the ancients, 


obliged him always to give the preference to 


the leaſt probable reaſons, and to elude, as 
much as he could, the force of proofs, when 


they were contrary to his Seneral principles : 
of philoſophy. _ | 


According to Ariſtotle the Gti liquor i is 


ſecreted from the blood; and the menſtrua, in 
females, is a ſimilar ſecretion, and the only one 


which ſerves for the purpoſe of generation. Fe- 


males, he ſays, have no other prolific liquor; 


there is, therefore, no mixture of that of the 


male with that of the female. He pretends to 

prove this from ſome women conceiving with- 
out receiving the leaſt pleaſure, and becauſe 
few women emit this liquor externally during 
copulation; that in general thoſe who are 


brown, and have a maſculine appearance, do 
not emit at all, yet engender equally with thoſe 
who are more fair in complexion and femi- 
nine in appearance, and whoſe emiſſions arc 
conſiderable. "Thus he concludes woman fur- 


niſhes nothing but the menſtrual. This blood 
is the matter of generation; and the ſeminal 
fluid of the male does not contribute as mat- 
ter but as form; it is the efficient cauſe, the 


principle of motion ; ; It is to generation what 
VOL, II, 5 the 
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the ſculptor is to a block of marble: the 
liquor of the male is the ſculptor, the men- 
ſtrual blood the marble, and the foetus the 


image. 


The menſtrual blood receives from the male 
ſeed a kind of ſoul, which gives life and mo- 


tion. This ſoul is neither material nor imma- 


terial, becauſe it can neither act upon matter 
nor enter in generation as matter, the men- 


ſtrual blood being all that is neceſſary for that 
- purpoſe. It is, ſays our philoſopher, a ſpirit, 
whoſe ſubſtance is like that of the ſtarry re- 


gion. The heart is the firſt work of this 


| ſoul; it contains in itſelf the principle of its 


own growth ; and it has the power to arrange 
the other members. The menſtrual blood 
contains every other principle of all the parts 
of the foetus : the ſoul, or ſpirit, of the male 
ſced, makes the heart begin to act, and that 
communicates the power of bringing the other 
viſcera to action; and thus, ſucceſſively, is 
every part of the animal unfolded and brought 
into motion. All this appeared very clear to 


our philoſopher ; there only remained to him 


one doubt, which was, whether the heart was 
realized before the blood; and in fact he had 
reaſon for this doubt ; for, although he had 

adopted 
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adopted the opinion of the heart exiſting firſt, 
Harvey has ſince pretended, by reafons of the 
ſame kind as thoſe uſed by Ariſtotle, that it 
was not the heart but the blood which 1 is firſt 
realized. 


This is the ſyſtem that great okiloſopber has 


given us of generation, and TI ſhall leave it to 


the opinion of the reader whether that of the 
ancients, which he rejects, can be more ob- 
ſcure or more abſurd than his; nevertheleſs, 
his ſyſtem has been followed by moſt of the 
learned. Harvey has not only adopted the 
ideas of Ariſtotle, but has added new ones of 
the ſame kind. As this ſyſtem of generation 
is of the ſame kind as the reſt of Ariſtotle's 
philoſophy, where form and matter are the 
grand principles; where the vegetative and 
ſenſitive are the active beings in Nature; and 
| where final cauſes are real objects; I am not 
| ſurpriſed that it has been received by ſcholaſtic 
authors; but it is aſtoniſhing that ſo able a 
phyſician and obſerver of Nature as Harvey 
was ſhould be carried away with the ſtream, 
while every phyſician followed the opinion of 
Hippocrates and Galen; which we ſhall ex- _ 
plain in order. We muſt not, however, imbibe 
a diſadvantageous idea of Ariſtotle from the 
above 
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above expoſition of his Syſtem of Generation. 


It would be like judging of Deſcartes by his 


Treatiſe on Man. The explanations which 
theſe two philoſophers give of the formation of 


the foetus ſhould not be conſidered as complete 


ſyſtems on the ſubject of generation ; they are 
rather general conſequences drawn from their 


W e 
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